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EDITOR’S OUTLOOK 


T THE close of its public meeting at the Philadelphia Academy 
of Music on September 8th, the American Chemical Society pre- 
sented diplomas of honorary membership to eight distinguished guests 
and, by proxy, to six others. Not the least of those so 

Dr. Paul , : 
Sabatier honored was Dr. Paul Sabatier, whose portrait faces 
this page. Students of chemistry will scarcely need to 
be reminded of his investigations in catalytic organic chemistry, par- 
ticularly those which deal with hydrogenation in the presence of finely 

divided nickel: 

At the previous general meeting of the Society, Dr. Sabatier had de- 
livered a summary and an appreciation of the work of his former pro- 
fessor, Marcelin Berthelot. This address we print in the original French 
in the present issue of the JOURNAL.! 

In publishing Dr. Sabatier’s address as delivered, the JOURNAL hopes 
that it is making a contribution toward the furtherance of two causes 
which it consistently advocates—the vitalization of chemical instruction 
and the correlation of chemistry with other branches of the curriculum. 
For the French student interested in chemistry or the chemical student 
who is supposed to be acquiring a reading knowledge of French, what 
more appropriate and stimulating exercise than this beautifully worded 
tribute from one of the most distinguished of living organic chemists 
to the memory of his old master, the man who may justly be called the 
father of synthetic organic chemistry? 

Lest our readers take alarm we add that the publication of this paper 
does not initiate a new policy on the part of the JOURNAL and that unless 
there is an urgent and wide-spread demand from our subscribers, the 
publication of foreign-language papers will constitute no part of the 
JOURNAL program. 


INCE the War chemistry has been making great strides but no 
single happening has meant so much for the future of chemical 
research and chemical education in America as that which took place 
ited: October 11th in the highest court of our land. The 
Educati d Supreme Court of the United Statesheld that the Chemical 
ucation an : : 
the Supreme Foundation, Incorporated, should retain control of the 
Court 5000 German chemical dye patents and trade-marks 
seized by the Alien Property Custodian during the War, 
and sold to the Chemical Foundation. 
The case was first tried at Wilmington before the Federal District 


1 Tuts JOURNAL, 3, 1099-102 (1926). 
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Court. It lasted many weeks; arguments covered every detail, with 
the result that the Judge decided on all points against the Government. 
Then the Attorney-General appealed to the Circuit Court, where he 
met with a like fate. The sting of defeat naturally drove him to the 
last resort—that is the Supreme Court of the United States. After a 
prolonged and most careful consideration the Supreme Court decided 
unanimously that the transfer had been made according to law in every 
detail, that the Chemical Foundation and all its officers were entirely 
blameless, and that all the allegations of the Government, supported by 
German propaganda, were absolutely unfounded. 

The Honorable Francis P. Garvan, President of the Chemical Founda- 
tion, who has spared neither health nor money in defending the high prin- 
ciples on which the Chemical Foundation was founded and on which 
its business is being conducted, is to be highly congratulated. The 
United States owes him a deep debt of gratitude, for this decision has 
laid one if not more of the foundation stones in making our country 
chemically independent. Future generations will point to this chem- 
ical decision of the Supreme Court with pride and weight when try- 
ing to put chemistry in its proper perspective. 


T THE last session of Congress, Senator Joseph E. Ransdell of 
Louisiana introduced a bill which should arouse the enthusiastic 
support of scientists and laymen alike. It is, briefly, ‘‘a bill to estab- 


lish a national institute of health, to authorize increased 
appropriations for the Hygienic Laboratory, and to 
authorize the Government to accept donations for use 
in ascertaining the cause, prevention, and cure of diseases 
affecting human beings.” 

In its classic report on “The Future Independence and Progress of 
American Medicine in the Age of Chemistry” the American Chemical 
Society committee surveyed the existing foundations and institutes for 
medical research and pointed out wherein they are inadequate to meet 
the situation. ‘To quote: 

A considerable amount of chemical work is done at some of these foundations 
but it relates largely to the applications of chemistry to diagnosis and to problems in 
bacteriology and pathology, although some work is being done on chemo-therapy .... 

In none of the many institutions that have been enumerated, important as is their 
output in research, highly needed as they all are, is provision made for the codperative 
attack on problems of medicine by great leaders in the fields of medicine and the funda- 
mental sciences. 

In the same report the committee emphasized the increasing extent 
to which medicine must depend upon fundamental, chemical, and physical 


Federal 
Support for 
Medical 
Research 
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research for progress in the combat of disease, and pointed out the de- 
sirability of an institute where leaders in medicine, pharmacology, 
physics, and all branches of chemistry could work together in constant 
full-time coéperation. Such an institute is contemplated in the present 
bill. 

We are not among those who think that the appropriation of funds 
constitutes a magic fiat whereby the ends desired are automatically 
attained. Nevertheless, we do believe that in the present instance all 
the other factors necessary to success are ready at hand and that they 
only await the availability of means to assemble them and set them in 
operation. 

If any require proof of the obvious advantages and the effective prod- 
uctivity of full-time codperative research they have only to inform them- 
selves concerning the achievements of the Chemical Warfare Service 
during the late war, or of the established German, French, and English 
medical research institutes. Moreover, the past record of the Public 
Health Service and particularly of the Hygienic Laboratory, which is 
proposed as the nucleus of the new institute, is such as to justify every 
confidence in its responsibility to assume the duties required of it. 

It is to be hoped that our legislators will recognize in this bill a belated 
provision to meet a pressing national need and that those who are anxious 
to lay up political capital as exponents of economy will for once allow 
the nation’s welfare to take precedence over their private ambitions. 

As a matter of fact the actual monetary outlay from the United 
States Treasury would be comparatively small. No doubt the propo- 
nents of the bill count upon the provision authorizing the Treasurer of 
the United States to accept private gifts and bequests in trust to pro- 
duce an increasingly large proportion of the necessary funds as years 
go on. Just now the prime objective is to give the project its initial 
impetus. 

Fortunately, the spread of elementary scientific training, the increas- 
ing publicity given to scientific achievements, and’ the innumerable 
concrete illustrations of the contributions of science to material welfare 
on every hand have prepared the general public to listen intelligently 
and sympathetically to appeals for the support of fundamental research. 
We hold it to be one of the moral obligations of teachers of science to aid 
in creating and supporting such an attitude on the part of the public. 


N THE May number of the JouRNAL we commented upon the biennial 
meetings and inspection trips which the Indiana Section of the 
American Chemical Society arranges for junior and senior college chem- 
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istry students.! A somewhat different, but no less ex- 
cellent plan of local section activity is described in this 
ta ctiaeal issue under the title: ““Codéperation between the Eastern 
Work New York Section of the A. C. S. and the High Schools” 

(pp. 1133-37). 

The time and thought expended in the successful execution of projects 
of this nature and the personal sacrifices so ungrudgingly made by those 
most actively concerned cannot but command the admiration and grati- 
tude of all who are devoted to the cause of chemical education. The 
JOURNAL hopes that these accounts may be the means of calling forth 
others of a like kind and of stimulating sections, at present inactive in 
the educational field, to participation in the excellent work which their 
colleagues are now carrying on. 


A. C. S. 
Sections in 


e 


HE American Chemical Society announces that this year the 
annual prize essay contest will be extended to the normal schools 
as well as to the high schools and colleges. The rules, we under- 
The Prize stand, will differ little, if any, from those previously 
Essay Contest sachet ee 
In many institutions the essay has become an accepted 
item in the curriculum. Students receive credit for it as they would 
for the performance of any other requirement of the course of study. 
Where this is true the chemistry and English departments usually have 
a codperative agreement whereby students also receive credit on their 
essays for an exercise in composition. ‘This arrangement furnishes the 
boy or girl who might otherwise lack the self-confidence to enter the 
contest with a double incentive to effort. 

Other teachers find it better to make the essay a purely voluntary 
project and to rely upon the creation of student interest for results. 
As a rule, contestants are awarded some scholastic credit over and above 
that acquired in the regular course. 

Local conditions and the personal views of the teacher must largely 
determine the best arrangement in any given case. Probably there is 
no universally applicable system. ‘The important thing is that teachers 
stimulate as wide a participation in the contests as possible. 

1 For an account of these meetings see “Is a Meeting of College Chemistry Stu- 
dents Worthwhile?” Tuts JouRNAL, 3, 576-9 (1926). 





VoL. 3, No. 10 LA Cummre MODERNE ET MARCELIN BERTHELOT 





LA CHIMIE MODERNE ET MARCELIN BERTHELOT* 
PAvL SABATIER, MEMBRE DE L’INstITUT, DoYEN DE LA FACULTS DES SCIENCES DE 
TOULOUSE 

Dans un an, en Octobre, 1927, nous célébrerons le centenaire de la 
naissance de Marcelin Berthelot. Je suis un de ses plus anciens éléves, 
et je remplirai un pieux devoir en venant aujourd’hui dans cette assemblée 
de personnes devouées a la science chimique, rappeler briévement l’oeuvre 
de cet illustre maitre et son réle décisif dans 1’édification de la chimie 
moderne. 

Cette oeuvre a été immense, et loin de se restreindre 4 un chapitre de 
la chimie, elle en intéresse toutes les 
branches, ot elle a laissé des empreintes 
ineffacgables. 

Ses recherches sur les conditions 
d’éthérification des alcools par les 
acides sont demeurées classiques; elles 
ont, pour la premiére fois, défini les 
relations qui, dans les réactions chim- 
iques, existent entre la vitesse des ré- 
actions et la masse des facteurs réagis- 
sants. 

Il a vu importance capitale des dé- 
gagements ou absorptions de chaleur, 
qui accompagnent les phénoménes 
chimiques. Un nouveau chapitre de 
la chimie, la thermochimie, lui doit non 
seulement la création de méthodes de 
mesures, ainsi qu’un nombre immense 
de résultats précis, mais aussi la preuve 
des relations étroites qui existent entre 
le sens des réactions et le signe ou la Dr. PAuL SABATIER 
grandeur des phénoménes calorifiques, 
et sur lesquelles le principe du travail maximum, peut, tout au moins 
dans certaines conditions, procurer de précieuses indications. 

Devrais-je rappeler les belles recherches du maitre sur les actions chim- 
iques de 1l’étincelle, de l’effluve, et celles si importantes de chimie agricole 
qui l’ont amené 4 découvrir dans la terre végétale nue le réle incéssant des 
microorganismes fixateurs d’azote. 

Mais l’oeuvre capitale de Marcelin Berthelot, celle qui l’a définitivement 
classé parmi les grands chimistes du dix-neuviéme siécle, c’est son oeuvre 
en chimie organique, ot par la définition des fonctions fondamentales, 

* Address delivered before the general meeting of the American Chemical Society 
at Philadelphia on September 6, 1926. See editorial note, page 1095. 
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fonctions alcool, aldéhyde, acide, etc., et surtout par une succession ad- 
mirable de synthéses, il a fait disparaitre la barriére qui, avant lui, parais- 
sait isoler 4 jamais la chimie organique. 

Vers 1860, celle-ci constituait, dans la chimie, un chapitre spécial trés 
distinct. C’était, comme l’indique son nom, qui est demeuré, la chimie des 
corps issus des organismes vivants, végétaux ou animaux. Seul le travail 
mystérieux de la vie paraissait capable de les produire 4 partir des éléments 
qui les constituent, carbone, hydrogéne, oxygéne, azote. Les sucres, 
l’amidon, les matiéres grasses, les acides, tels que l’acide succinique, 
l’acide tartrique, les substances plus complexes telles que les albuminoides, 
résultaient exclusivement du labeur des cellules vivantes, et pouvaient 
d’ailleurs soit par de nouvelles interventions vitales, comme les fermenta- 
tions, soit par le jeu des forces chimiques, subir de nombreuses transfor- 
mations et engendrer ainsi un grand nombre de substances nouvelles. 
Mais leur origine commune paraissait nécessairement liée 4 la vie. 

Un mur qui semblait infranchissable séparait les deux chimies, celle 
de la vie et celle de la matiére minérale non vivante, et, devant ce mur, 
s’étaient brisés les efforts des chimistes. Il est vrai que, vers 1830, Woehler 
avait préparé de toutes piéces par voie purement minérale, /’urée, semblable 
a celle que produisent les animaux. Kolbe, quelques années plus tard, 
avait obtenu synthétiquement, sans intervention de la vie, l’acide acétique, 
identique 4 celui que procure l’oxydation de l’alcool ordinaire. Mais on 
pouvait objecter que l’urée, que l’acide acétique lui-méme, sont des produits 
de destruction incompléte des substances organiques, 4 la maniére de 
l’anhydride carbonique, de l’ammoniaque, et ne constituaient que des 
exceptions trop peu nombreuses pour supprimer la barriére entre les deux 
chimies. Néanmoins c’étaient, dans la muraille, des fissures qui semblaient 
témoigner qu’elle n’etait pas inébranlable. De 1856 a 1870, l’oeuvre de 
Berthelot devait la renverser. 

Les hydrocarbures étaient tous, avant cette époque, d’origine organique. 
Le forméne, gaz naturel dégagé par les houilléres ou par la vase des marais, 
était préparé au laboratoire 4 partir de l’acétate de calcium; l’éthyléne était 
obtenu a partir de I’alcool. 

L’acétyléne était 4 peu prés inconnu. Le benzéne formait l’un des 
produits de la distillation au rouge de la matiére organique complexe 
qu’est la houille. 

Berthelot montra que l’hydrogéne passant autour des charbons de I’arc 
voltaique, se combine directement au carbone en donnant de I’acétyléne, 
facile 4 caractériser et 4 recueillir par le composé solide rouge qu’il donne 
avec le chlorure cuivreux, et d’ot l’action d’un acide le régénére. Cet 
acétyléne chauffé avec de l’hydrogéne, donne de |’éthyléne, puis 4 tempéra- 
ture plus haute, de l’éthane et du forméne. 

Mais, chauffé seul au rouge sombre, il se condense avec une forte dim- 
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‘nution de volume, et donne, par le fait de cette condensation, du benzéne, 
du styroléne, de la naphtaline, de l’anthracéne, cette magnifique synthése 
produisant ainsi du premier coup a partir de l’acétyléne synthétique quatre 
rydrocarbures trés importants. 

“Ce résultat a été obtenu par Berthelot sur quelques centimétres cubes 
d’acétyléne, chauffés dans une cloche courbe, et il a fallu toute l’habileté 
expérimentale du maitre pour arriver 4 définir dans ces conditions la 
vraie nature de la réaction. Quand j’étais son préparateur au Collége 
de France, je l’ai vu répéter cette expérience dans son cours, et dans la 
goutte de liquide qui avait été ainsi produite, mettre en évidence successive- 
ment, sans aucun doute possible, le benzéne, le styroléne, et méme la 
naphtaline. La réaction a d’ailleurs été depuis lors réalisée en grand, 
quand on a pu préparer facilement l’acétyléne, et on a vérifié exactement 
les résultats annoncés par Berthelot. 

Une autre synthése capitale a été celle de l’alcool ordinaire, que l’on ne 
savait autrefois produire que par la fermentation des liquides sucrés. 
Pour cette formation, la force vitale semblait devoir intervenir 4 deux 
reprises, production du sucre dans les végétaux, dédoublement du sucre 
par la levire vivante. Berthelot s’adressa 4 l’un des hydrocarbures syn- 
thétiques qu’il avait préparé. L’éthyléne, agité longtemps avec de l’acide 
sulfurique concentré, est absorbé, et le liquide obtenu, distillé avec de 
l'eau, fournit de l’alcool, absolument identique a l’alcool de fermentation. 

Ces synthéses fondamentales ne demeurérent pas isolées. Berthelot 
iultiplia ses conquétes dans ce champ insoupconné de la création purement 
chimique des composés organiques. Le méthane préparé synthétique- 
ment, soit comme il a été rappelé plus haut, en chauffant au rouge vif un 
mélange d’éthyléne et d’hydrogéne, soit par action de l’hydrogéne sulfuré 
sur le sulfure de carbone et le cuivre, fournit par action du chlore, le chlorure 
de méthyle, dont la saponification directe, a mené Berthelot a 1’alcool 
méthylique identique 4 celui qui existe dans l’alcool de bois. L’oxydation 
de cet alcool méthylique conduit a l’acide formique, semblable a celui 
que sécrétent les fourmis rouges ou les poils d’orties, et dont Berthelot 
réalisa directement la synthése, 4 l'état de sel, en absorbant l’oxyde de 
carbone par les alcalis. 

L’activité optique elle-méme, qui était dans l’esprit du grand Louis 
Pasteur, un apanage des composés d’origine vitale, devait étre 4 son tour 
reconnue comme capable d’étre engendrée par voie de synthése sous la 
lorme de racémique, association de poids égaux de corps dextrogyre et 
lévogyre. C’est un éléve de Berthelot, Jungfleisch, qui, sur ses conseils, 
2 pu réaliser pour la premiére fois la synthése totale de l’acide tartrique 
racémique, capable d’étre dédoublé, sans aucune intervention vitale, en 
ses constituants actifs, dont le droit existe dans le jus de raisin. 

La cloison étanche qui séparait jadis la chimie minérale de la chimie 
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organique n’existe plus; le nombre immense de synthéses organiques qui 
ont été accomplies depuis ce moment permet de conclure a la possibilité 
théorique de toutes les synthéses. 

Plus puissante et plus féconde que la nature vivante, la chimie pourra 
certainement, non seulement reproduire synthétiquement toutes les 
matiéres organiques issues de la vie, mais encore engendrer un nombre 
incalculable de corps que la nature n’a jamais produit. 

Comme !’écrivait Berthelot, en terminant son bel ouvrage sur la Synthése 
Chimique: ‘‘Nous pouvons prétendre, sans sortir du cercle des espérances 
légitimes, 4 concevoir les types généraux de toutes les substances possibles 
et 4 les réaliser. Nous pouvons, dis-je, prétendre 4 former de nouveau 
toutes les matiéres que se sont développées depuis l’origine des choses, 
a les former dans les mémes conditions, en vertu des mémes lois que la 
nature fait concourir 4 leur formation.” 

Telle a été l’oeuvre de Marcelin Berthelot. 

Expérimentateur d’une habileté prédigieuse, qui a fait l’admiration 
de tous ses éléves, observateur d’une sfireté impeccable, il possédait au 
plus haut degré cette divination 4 peu prés infaillible du sens réel des ré- 
actions et de la vraie nature des produits qu’elles fournissent, ce sens que 
l’on peut appeler le génie du chimiste. 


Son nom demeurera comme un des plus grands; dans la chimie et dans 
la science universelle. 


Discovery of Chemical Elements Disputed. Search for two missing chemical 
elements, lately reported discovered in Germany, may have to be continued. For 
from Russia comes word that a careful check-up on the elements, rhenium and mas- 
urium, fails to substantiate recent investigations. 

In June, 1925, Prof. Walter Noddack of the University of Berlin, assisted by Ida 
Tacke and Otto Berg, reported that he found the characteristic X-ray spectra of the 
missing elements, numbered 75 and 48 in the periodic tables, in platinum ores from the 
Ural Mountains. 

Dr. O. Zvjaginstsev of the Platinum Institute of the Russian Academy of Sciences 
has just repeated the experiments of Prof. Noddack using rare metals from the same 
source and has failed to find the element No. 75 at all and considers the presence of 
the still rarer element No. 43 “extremely unlikely.” 

“The platinum was treated chemically and the X-ray spectrum photographs of 
the final products were carefully measured.”’ Dr. Zvjaginstsev has announced through 
the scientific journal, Nature, ‘‘No. 75 would have been easily detected if it were pres- 
ent in the native platinum in quantities pointed out by Prof. Noddack, or even 10 
or 100 times less than that. As a matter of fact, the spectrum photographs obtained 
prove with certainty the absence of the element in native platinum in a quantity ex- 
ceeding 0.0003 per cent.” 

The discovery of this element, which is a close relative of the well-known metal, 
manganese, has also been claimed by Dr. J. Heyrovsky and Dr. Doleysek, both of Prague, 
who reported that they had found it associated with manganese.—Science Service 
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FOUR EMINENT CHEMISTS WHO DIED BEFORE THEIR TIME* 
E. RAYMOND RIEGEL, UNIVERSITY OF BUFFALO, BuFFALO, N. Y. 


The present-day creative work in chemistry is an addition to the treasure 
chest of knowledge which our predecessors have bequeathed to us. The 
work of today has, as a foundation, the labor of former investigators and 
thinkers; in a real sense they are benefactors. Do we show our gratitude 
to them by cherishing their memory? And among them, not the least 
deserving of our remembrance, are those whose labors were interrupted 
by an early death. It seems a gracious thing to give these a few moments 
of thought. 

Mayow 


John Mayow was a contemporary of Robert Boyle. He was born in 
London in 1645, and educated at Wadham College, Oxford; although he 
graduated in law, he chose medicine as his profession. Mayow was at- 
tracted by the problem of combustion, and his experiments and observa- 
tions led him to conclusions which anticipated Lavoisier by 100 years. 
‘The experiments were performed at Oxford, but not in Boyle’sdaboratory; 
they are described in one of Mayow’s eight “‘tracts,” entitled ‘“De Sale 
Nitro et Spirito Nitro-aereo,” which appeared in 1669, when he was 24 
and still at Oxford. Boyle had left Oxford for London the year before, 
yet it would seem unavoidable that he should learn of the young man’s 
conclusions, for in 1678 Mayow was elected a Fellow of the newly formed 
Royal Society in which Boyle was a prominent figure, in fact its president 
from 1680 to 1691. Within a year of this election Mayow died, at the 
age of 34; he remained practically unknown to his contemporaries and 
without influence on scientific thought. His work did not receive the pub- 
licity which its importance warranted. 

The new science was just emerging from the frauds of alchemy; Boyle 
was mercilessly criticising speculation unsupported by experimentation. 
The problem of the day was combustion, not because it was so labelled, 
but because it was forcing itself on the observer everywhere, in the form of 
fires and in the breathjng of animals and man. Mayow had the benefit of 
Boyle’s experience. After well-conceived and well-conducted experiments, 
Mayow felt that “it had to be admitted that something aerial, whatever 
it may be, is necessary to the production of any flame—a fact which the - 
experiments of Boyle have placed beyond doubt, since it is established by 
these experiments that a lighted lamp goes out much sooner in a glass that 
contains no air than it does in the same when filled with air—a clear proof 
that the flame goes out because it is deprived of its aerial food. In the 

* Paper read at the Intersectional Meeting of the New York Sections of the A. C. S. 


at Niagara Falls, January 30, 1926, under the title, “Five Eminent Chemists, etc.’’ 
Moseley, originally included, will be treated later in a separate article. 
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second place it would be reasonable to suppose that the igneous particles 
of air necessary to the support of all flames reside in sal nitrum and con- 
stitute its more active and fiery part, for it is to be noted that nitre mixed 
with sulfur deflagrates readily enough in a glass which does not contain 
air.” 

These particles which Mayow recognized in saltpeter, as well as in air, 
he called the nitro-aerial spirit. 

He knew and stated that air was composed of “‘spiritus nitro-aerus,”’ 
and an inert gas. He heated 
antimony in the air and found 
it increased in weight while the 
air decreased in volume, and 
he said: “Can we conceive 
whence that increase of weight 
is derived except from the fixa- 
tion of something in the air?’ 
He observed the same contrac- 
tion of the air by the respira- 
tion of a mouse. His interest 
in the human body no doubt 
pressed him to the following 
extension of his observation: 
“Animal heat is due to the 
union of these nitro-aerial par- 
ticles, inhaled from the atmos- 
phere, with combustible par- 
ticles in the blood, and it is 
produced by a similar com- 
bination in muscles during 
violent exercise.” 

To the technic of experi- 
mentation he contributed the 
method of collecting a gas in 
an inverted flask filled with water and he was the first to study changes 
in the volume of the gases by the rise and fall of the water. 

The phlogiston theory was nine years old when Mayow made these 
observations and comments. If his contributions had become generally 
known in the scientific world, we would have been saved a hundred years 
of the pernicious, wholly false phlogiston theory; for it was about a cen- 
tury later that the same observations which he had made served to silence 
the phlogistonists forever. 

After completing his studies at Oxford, he removed to Bath where he 
practised medicine with fair success. Mayow died on a visit to London, 
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“in an apothecarie’s house bearing the sign of the Ankor in York street, 
in Covent Garden, having a little before been married not altogether to 
his content.” 

“Thus closed the brief life of the greatest chemist whom Oxford has 
ever produced.””! 
j Petit 

Alexis-Therese Petit was born in Vesoul, near Besancon, France. At 
ten he was ready for the Ecole Polytechnique, but the rules prohibited 
admission until the age of sixteen, and he had to wait until then. In the 
meantime he received additional instruction in a private school in Paris. 
Graduated from the Ecole Polytechnique with super-first rank, for the 
next man after him was given first rank, he was at once attached to 
the teaching staff. He stood for the doctorate in 1811, at the age of 
twenty, when he astonished his examiners by the ease with which he 
answered all questions. He was the titular professor at the Ecole Poly- 
technique in 1815, aged 24 years. Shortly after, he married the daughter 
of a civil engineer, Mr. Carrier, but the young wife died two years later. 
Petit himself was attacked by an illness two years after this loss, and 
failed to rally; he died in Paris, aged 29 years. 

In the few years of activity which were granted him, in spite of adminis- 
trative and teaching duties, he contributed to science in several directions. 
With Arago, his brother-in-law, he published a memoir on the variations 
in the refringent power of bodies caused by the gradual application of heat. 
in 1818, he published the beginning of what was intended to be an extensive 
study of the motive power of heat. Then with Dulong, he made and pub- 
lished a study on the theory of heat. His last work, also with Dulong, on 
the determination of the specific heat of bodies, led to the law which bears 
his name. 

There is no doubt that had he lived, this brilliant young man would 
have made still more valuable contributions to knowledge. 


Gerhardt and Laurent 


Gerhardt and Laurent were devoted friends and supported each other 
at crucial periods in their careers, so that to write the life of one is to write 
that of the other as well. 

Charles Gerhardt originated from Alsace; he was born in Strasbourg in 
1816. At fifteen he was sent to the polytechnicum at Karlsruhe, and 
irom there, in 1833, at the age of 17 years, to Leipzig, where Erdmann 
was professor of chemistry. While there he studied the formulas of natural 
silicates, completing a publication of his own at the age of 18 years: it is 
published in the Journal fur praktische Chemie, 4, 44 (1835). Soon 


1 “Barly Science at Oxford,’ by R. T. Gunther, p. 32. Part I, Chemistry. The 
Oxford Science Laboratories, Hanzell, Watson & Viney, Ltd., London, 1926. 
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after, he was recalled to Alsace, in order to put his newly-acquired scientific 
knowledge into practise at his father’s plant for making white lead, which 
was situated at Hangenbieten, near Strasbourg. Although busy helping 
his father, he found time for scientific work; in 1835, he was named cor- 
responding member of the Societe d’Histoire Naturelle de Strasbourg, 
of which Agassiz was a foreign member (Swiss). 

Unable to stand the dull routine at the lead plant, he left without per- 
mission and enlisted in a regiment of cavalry at Hagenau. But that was 
worse for the repulsive duties 
were a serious trial and the 
early curfew prevented study; 
he was so désperate that he 
considered deserting, when for- 
tunately the money necessary 
to purchase a substitute was ad- 
vanced by Liebig, presumably 
at the instance of Erdmann; his 
father had refused to furnish 
the money. Liebig was reim- 
bursed (2000 marks) almost at 
once. Gerhardt joined his new 
friend at Giesen, where Liebig 
had just been appointed pro- 
fessor and spent a happy year 
there, working on the formula 
for picric acid. The friendship 
between the two men was put 
to serious tests in after years, 
but after two quarrels they 
were reconciled and remained 
friendly to the end. 

Next young Gerhardt made 
i. : another attempt to work at the 
factory, but in vain, the love for 
pure science had taken possession of him, and in October, 1838, he left 
for Paris, with 200 francs in his pocket; he covered a good part of the 
journey on foot. There he met the great Dumas, and took his course 
at the Sorbonne. But to subsist was a problem; he secured a small post 
as ‘“‘preparateur’’ at the Ecole des Jesuites, which brought 75 francs a 
month; he gave lessons and did editorial work to earn enough to live. 
Having no laboratory of his own, he persuaded his friend Cahours, who was 
the preparateur for Chevreul at the Jardins des Plantes, to let him come and 
work in his laboratory. ‘To this period belong the studies on “‘hellenine” 
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and on succinic acid, and here he began his work on essential oils. 

It is characteristic of Gerhardt’s life that at all times he wrote a great 
deal for scientific magazines, making translations of German texts, and 
composing his own valuable books. At this time he tried to launch a 
foreign review, enlisting the help of Berzelius, Liebig, and Graham, who 
agreed to the use of their names as endorsers, but nothing came of it then, 
although later, in 1844, he did create such a journal with Laurent. 

April 3, 1841, he received his “license,” and on the 8th, his doctorate. 
Among. other activities he had by this time investigated the formula of 
tartaric acid, the anhydrides of organic acids, and had translated Liebig’s 
“Introduction to Chemistry.” 
In 1839, he advanced the 
theory of residues, which is 
still useful today. 

In 1841 he was appointed 
assistant at Montpellier, in 
Southern France; in 1844, he 
became the titular professor 
there, remaining until 1848. 
While at Montpellier he met, 
and later married, a Scotch 
lady, Miss Saunders, whose 
father’s health had made a so- 
journ in the mild climate of 
the South of France advisable. 
He also translated Liebig’s 
Physiology,’ and in spite of 
very poor facilities, studied | | 
melamine and the products of || 
the dry distillation of the | 
sulfocyanides. He wrote a biter SVE 
Précis de Chimie Organique, 
which Wurtz translated into German in 1845. The most important 
event, however, fromthe standpoint of the chemist was his acquaint- 
ance with Laurent, made by correspondence and under an inauspicious 
beginning. 

Gerhardt corrected the formula which Laurent had assigned to draconnic 
acid, and made it agree with the formula for the anisic acid of Cahours. 
Laurent was furious and sent his protest to Gerhardt; they soon became 
fast friends, and found their views the same in the many controversies of 
the day. Laurent’s post was at Bordeaux, another provincial town out 
of touch with the world; Laurent refused to remain in its comparative 
seclusion, and went to Paris in 1845; he received half-pay until 1848, when 
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he was appointed to the post at the Mint. There he remained until his 
death in 1853 (aged 46). 

In 1848, Gerhardt left Montpellier also, partly to be at the center of 
things scientific, at Paris, partly to be near Laurent so that they might 
collaborate more closely than was possible by letter. For six years, hi 
waited there, and saw many posts assigned to men less deserving than him- 
self. Laurent had this important advantage over him, that he was one of 
Dumas’ students. During this long period of waiting, the Saunders family) 
helped Gerhardt financially and he also received aid from his half-brother, 
who was the French minister to Denmark, but Gerhardt himself was noi 
inactive. He conducted a private school for chemistry, where many 
scientists met, but had few paying students; he wrote his Traité de Chimie, 
an ambitious work, which was translated almost at once into German by 
Rudolf Wagner, and into English by Olding. He announced his theory of 
equivalents, for the atomic weights were still unsettled; and his types, 
H.0, He, HCl, NHs3, for the classification of organic compounds. With 
Laurent he set up the Unitary theory, in opposition to the Dualistic theory 
of Berzelius. A better contribution was Laurent’s compound radicals 
theory; Laurent also produced a text. ‘The two men published separately 
for the most part, but they encouraged each other, and supported each 
other before their many opponents. : 

They were accused of being destroyers; but though they were, it is only 
fair to say that they made many proposals for new systems and advanced 
new theories. A little more patience would have made the path smoother. 
As it was, Laurent had passed on when Gerhardt finally was appointed to 
the chair of chemistry at Strasbourg, his .iative city, to the chair which 
another young man of promise named Louis Pasteur, had just vacated to 
accept a position at Lille. The colleagues at Strasbourg welcomed Ger- 
hardt warmly, and a long quiet period was in sight when suddenly he was 
seized by an illness which carried him off within five days. It is likely that 
the worry over his family, whom he loved dearly, and the irritation at the 
humiliating position in which he was placed in the preceding six years had 
weakened his physique. He was not quite forty. 

Among the Englishmen of the period, Williamson was a staunch friend; 
among the Germans, in addition to those already named, Kekulé had 
visited him in Paris and taken letters of recommendation from him to 
Swiss scientists. The polytechnicum at Zurich had been founded a few 
years before and Gerhardt had been offered the chair of organic chemistry ; 
he declined because he wanted to remain in France, but the offer showed 
what unbiased observers thought of his work. Within France, it is clear 
that Dumas was an active, mean enemy. 

Gerhardt’s types, with additions and modifications by Kekulé and others, 
had to give way to the structural formulas proposed by Frankland and 
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Couper; Kekulé’s tetravalency of carbon also helped to make them un- 
necessary. His work, as well as Laurent’s, had not been. in vain, for it 
stirred thought, and caused experimentation which brought about a de- 
velopment of organic chemistry especially, which otherwise would have been 
slower. ‘The work of Gerhardt, particularly, may be said to have been 
three-fold: his own investigations, his theories which stimulated thought, 
and by no means least, his labors as a compiler of books and as a trans- 
lator of the works of others. 





New Texas Potash May Solve Fertilizer Problems. ‘The potash fields recently 
discovered in Texas are now believed comparable with the famous German ones which 
before the war supplied the world with potash. Dr. John W. Turrentine, in charge 
of potash investigation in the U. S. Bureau of Soils, at the meeting of the American 
Chemical Society, said that there was ground for hope that a potash industry of national 
importance may be developed here. Incomplete data so far available fail to reveal 
a workable deposit, Dr. Turrentine said, but amply justify the thorough exploration 
of this field. 

The isolation of the Texas potash fields is a severe drawback to their commercial 
development, but it can be overcome, Dr. Turrentine believes, by a system of pipe- 
lines for the transportation of the concentrated brines from the mines to the nearest 
seaports. At these places the solution could be chemically refined and shipped by 
water routes to markets of the southern and middle western states. 

The potash salts discovered in the Texas fields could be used for fertilizer without 
refining, but the low concentration, it is believed; would prohibit its transportation 
by rail to any great distances. However, it might be used without refining in the 
southwest where no supplies of cheap potash are now available. These salts could 
be easily converted into rich potash compounds by simple chemical treatment which 
would reduce transportation costs and enable them to compete with the cheap French- 
German potash on the market today, Dr. Turrentine said. Potash recovery, which 
was formerly a mining industry, is now essentially chemical, through the need of making 
the final product richer and thereby cutting transportation costs. The Texas potash 
industry, he believes, will be no exception, and its success will depend on the ingenuity 
of the chemist.— Science Service 

Makes Motor Fuel from Tree Stumps. How to make gasoline from the limbs, 
stumps, knots, and tops of trees as well as from sawdust, shavings, and other wastes 
at lumber mills was described at the meeting of the American Chemical Society 
by Jacque C. Morrell of Riverside, Ill., and Dr. Gustav Egloff of Chicago. Statistics 
show, Mr. Morrell pointed out, that 75 per cent of the standing tree is wasted when it 
is converted into lumber, and it is in the interest of conservation to find suitable methods 
of using these waste products. 

Mr. Morrell and Dr. Egloff reduced sawdust and other wood wastes from Douglas 
fir into tar by heating in closed vessels without access to air. Then by means of a 
chemical process known as “cracking,’’ which is used in the making of gasoline from 
crude oil, the wood tar was split up into various products such as light volatile oils 
suitable for motor fuels, solvents, paint thinners and other substances. A considerable 
portion of the liquid motor fuels needed in the future could be supplied by the util- 
ization of these wastes, it is believed.—Sctence Service 
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THE STRUCTURE OF MATTER: A BRIEF REVIEW OF PRESENT- 
DAY CONCEPTIONS. I. THE ATOM 


Mavrics L. Huccins, STANFORD UNIVERSITY, CALIFORNIA 


Introduction 


Very few teachers of courses in general chemistry have had the oppor- 
tunity to keep abreast of recent developments in the field of atomic, 
molecular, and crystal structures. That the teacher possesses a knowledge 
of these developments is of prime importance, both to enable him to give 
his students an up-to-date viewpoint on these matters and to prevent 
him from teaching them many things which are now known to be incorrect. 

This series of articles is an attempt to supply the need for a brief review 
of the present status of our knowledge of the structure of matter, especial 
care being taken to present only those conceptions which experiment 
has shown to be practically certain facts, or where speculation and theory 
are dealt with to label them definitely as’such. 

It will not be possible in such a condensed presentation as this, to give 
the historical development of the subject, nor can the evidence for most 
of the statements made be given. For these the reader must look else- 


where. 


The following books and articles are suggested- for those who wish to 
delve more deeply into the subject-matter of the present series: 


Sir William H. Bragg, ‘‘Concerning the Nature of Things,’’ Bell, London, 1925. 
Andrade, “The Structure of the Atom,’ Bell, London, 1924. 
Berthoud, ‘‘The New Theories of Matter and the Atom,” Macmillan, New York, 


1924, 
N. Campbell, ““The Structure of the Atom,’’ University Press, Cambridge, England, 


1923. 

Cranston, ‘The Structure of Matter,’’ Van Nostrand, New York, 1924. 

Crowther, ‘“‘Molecular Physics,’’ Churchill, London, 1923. 

Mills, ‘‘Within the Atom,” Van Nostrand, New York, 1923. 

Stock, ‘‘The Structure of Atoms,’’ Methuen, London, 1923. 

H. S. Taylor, “A Treatise on Physical Chemistry,’’ Van Nostrand, New York, 
1925, Vol. 1, Chaps. 1 and 5. 

Webster, Farwell, and Drew, ‘‘General Physics for Colleges,’ Century, New York, 
1926, Chaps. XX, XXII-XXVI. 

G. N. Lewis, ‘Valence and the Structure of Atoms and Molecules,’ Chemical 


Catalog Co., New York, 1923. 
Bohr, ‘““The Theory of Spectra and Atomic Constitution,’”’ University Press, Cam- 


bridge, England, 1922. 
Kramers and Holst, ‘The Atom and the Bohr Theory of Its Structure,” Gyldendal, 


London, 1923. * 
Sommerfeld, ‘“‘Atomic Structure and Spectral Lines,’’ Dutton, New York, 1923. 
Aston, “‘Isotopes,’’ Longmans, London, 1924. 

Fajans, ‘‘Radioactivity,” Methuen, London, 1923. 
Venable, ‘“‘A Brief Account of Radioactivity,’’ Heath, New York, 1917. 
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Bragg and Bragg, “X-Rays and Crystal Structure,” Bell, London, 1924. 

Davey, “‘A Study of Crystal Structure and Its Applications,’’ Genl. Elec. Rev., 27, 
742, 795 (1924); 28, 129, 258, 342, 586, 721 (1925); 29, 118, 274, 440 (1926). 

Wyckoff, “A Survey of Existing Crystal Structure Data,” J. Frank. Inst. 195, 183, 


349, 531 (1923). 
Wyckoff, ‘““The Structure of Crystals,” Chemical Catalog Co., New York, 1924. 


Protons and Electrons 


It is now generally accepted as fact by chemists and physicists that all 
matter is composed of protons and electrons, the elementary unit charges 
of positive and negative electricity. The magnitude of the charge on 
either is 4.774 X 107° electrostatic units or 1.592 X 107" coulombs.! 
‘The mass of the electron is 8.999 X 10-3 g.; that of the proton is 1846 
times as much, or 1.662 X 10~*4 g.! 

Calculations of the size of protons and electrons have been made on 
the assumptions, (1) that the mass of each is entirely electrical in origin, 
and (2) that the electric charge is uniformly distributed over the surface 
of a sphere (or throughout its volume). The radius of the proton, ob- 
tained in this way, comes out to be about 10~'° cm., and that of the 
electron 1846 times as large. Weshould, however, attribute little physical 
meaning to these figures, for we have no reason to believe that the assump- 
tions involved are correct. 

Experiments on the scattering of one kind of atomic nucleus by another— 
both nuclei containing both protons and electrons—show that the re- 
pulsion between nuclei obeys the inverse square law (Coulomb’s law) 
at all distances between their centers greater than 10-!2 cm. This seems 
to indicate that the nuclei, and so their component protons and electrons, 
must be smaller in diameter than this. Possibly, though, we shall 
never be able to give definite dimensions to protons and electrons, for 
they may not have sharp boundaries and, if not, how are we to define 
what we mean by “‘size’’? 

Nuclei 

A neutral atom of any element consists of a nucleus, charged positively 
with a charge equal to the atomic number (the charge on one proton being 
taken as unity), and surrounded by a number of electrons also equal to 
the atomic number. 

The diameters of atoms are of the order of magnitude of 10-* cm., 
but, if we are to accept the conclusions based on the scattering experi- 
ments already mentioned, the nuclei cannot be larger than about 10~” 
cm. 

The hydrogen nucleus consists of a single proton; others contain both 
protons and electrons. As the mass of the electrons is negligible, relative 


1The values given for these constants are from International Critical Tables, 
vol. 1, 
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to that of the protons, the mass of the atom is practically equal to that of 
a single proton times the number of protons, except for a small difference 
due to the ‘“‘packing”’ of protons and electrons so close together. Within 
the error of measurement this packing effect is the same per proton, so 
if we take as our unit of mass one-sixteenth the mass of the oxygen atom 
(which contains 16 protons) we obtain whole numbers for the masses of 
all atoms except hydrogen. 

The chemical properties of an element have to do with the outer elec- 
.trons in the atom, but their number and, to some extent, their distribution 
depend on the nuclear charge. Hence any two atoms having the same 
nuclear charge (atomic number) are chemically practically identical. 
They may, however, have different numbers of nuclear protons and 
electrons, and so different masses, for the nuclear charge is the difference 
between the numbers of protons and electrons in the nucleus (see Table 1). 
Such atoms, of the same atomic number but different atomic weights, 
are called isotopes. The atomic weights ordinarily used are average 
values, in those cases in which there is more than one isotope of an element. 
(Differences, other than those artificially produced, in the relative pro- 
portions of the isotopes of an element have been found only among the 
radio-active disintegration products.) 


TABLE I 


THE COMPOSITION OF SOME OF THE SIMPLER ATOMIC NUCLEI? 


Nuclear Number of Number of 
charge = protons = electrons in 
Element atomic number relative mass* nucleus 


H 0 


SCONO oO PF |S Ne 
SNOOP WH 


—~ 
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Some of the heaviest of the elements are radio-active—that is, decom- 
position of some of their nuclei is constantly taking place. As a result of 


? For a more complete list of isotopes, see International Critical Tables, vol. 1. 
3 Except in the case of H whose relative mass = 1.008. 
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this decomposition, lighter nuclei are formed and a rays (helium nuclei) 
or B rays (electrons), or both, and y rays, which are of the same nature 
as visible light and X-rays but of even shorter wave-length—higher fre- 
quency—than the latter, are emitted. The emission of the charged a 
and 6 particles changes the nuclear charge and so the kind of element 
which remains. 

No way has been found of artificially increasing or decreasing the rate 
of radio-active decomposition, but by bombarding atoms of certain light 
clements (N, Al, and others) with a particles, Rutherford and Chadwick 
have obtained evidence of their decomposition. Hydrogen nuclei— 
protons—are the only products so far identified. 

Miethe in Germany and Nagaoka in Japan, working independently, 
have recently claimed to have changed mercury nuclei into those of 
gold by bombarding the former with electrons, but further careful experi- 
mentation is necessary before we can accept or reject their conclusions. 

Three distinct lines of evidence—the emission of helium nuclei by radio- 
active substances, the much greater abundance of elements having atomic 
weights divisible by four, and the fact that Rutherford and Chadwick 
were able artificially to decompose only atoms whose atomic weights 
are not so divisible—point to the probable existence within atomic nuclei 


of groups containing four protons, perhaps identical with helium nuclei. 
Further than this practically nothing is known concerning the distribution 
of protons and electrons within the nucleus. 


Extra-Nuclear Electrons‘ 


Although, as will be shown in the second article of this review, the 
electrons in atoms may be in constant orbital motion, it simplifies our 
picture somewhat to treat each as though it occupied a definite position. 
It must be understood, however, that it may later become necessary 
to interpret these “positions” as mean positions or as centers of orbits. 

The electrons outside of the nucleus are distributed among one or 
more shells. The shell containing the valence electrons—those which 
take part in chemical combination—is distinguished by the name ‘‘va- 
lence shell.” The rest of the atom is called the “kernel.” 

Table II shows the number of electrons in each shell in each type of 
kernel known to exist, together with the kernel charge, which in a neutral 
atom is equal to the number of valence electrons. 

We shall now consider these extra-nuclear structures, taking the ele- 
ments in the order of their atomic numbers. 

In hydrogen the kernel is the same as the nucleus and contains but 
one proton. ‘The helium nucleus has a charge of +2. ‘The two electrons 


‘4 The present-day picture of the atom, as outlined in the remainder of this paper, 
is due largely to G. N. Lewis. 
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TABLE II 
KERNEL STRUCTURES OF THE ELEMENTS 
Charge on 
kernel +1 +2 +3 +4 +5 


Composition of 
kernel 


H,.1 
He,2 Li,3 Be,4 B,5 C,6 N,7 O,8 F,9 
Ne, 10 Na, 11 Mg, 12 Al, 138 Si, 14 P,15 $,16 (C1l,17 
A,18 K,19 Ca,20 Sc,21 Ti, 22 V,23 Cr, 24 Mn,25 
Ti, 22 V, 23 Mn, 25 
Ti, 22 V, 23 Fe, 26 
V, 23 Cr, 24 Mn, 25 
Cr, 24 Mn, 25 Fe, 26 
Mn, 25 Fe, 26 Co, 27 
Fe, 26 Co, 27 Ni, 28 
Co, 27 Ni, 28 
Ni, 28 
Cu, 29 
Cu, 29 Zn, 80 Ga, 3] Ge, 32 As, 38 Se, 34 Br, 35 
,8 Kr, 36 Rb, 37 Sr, 38 Y,39 Zr, 40 .Cb, 41 Mo, 42 Ma, 43 Ru, 44 
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a4 Cb, 41 Mo, 42 Ru, 44 
N, 2, 8, 8, 10, 
4,3 Cb, 41 Mo, 42 Ru, 44 
N, 2, 8, 8, ‘ 
8,3 Cb, 41 Mo, 42 Rh, 45 
N, 2, 8, 8, 
8,4 Mo, 42 
N, 2, 8, 8, 
8,5 Ma, 43 
N, 2, 8, 8, 
8, 6 Ru, 44 
N, 2, 8, 8, 
8,7 
N, 2, 8, 8, 
8,8 Pd, 46 
N, 2, 8, 8, 
Ag, 47 Cd, 48 Sb, 51 Te, 52 I, 53 


Xe, 54 Cs, 55 Ba, 56 


Hf, 72 Ta, 73 W,74 Re, 75 Os, 76 


W, 74 
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TaBLe II (Concluded) 


Charge on 
kernel +2 +3 +4 +5 
Composition on 
kernel 


N, 2, 8, 8, 10, 
8, 10, 8, 14, 
2 

N, 2, 


8; $5.10 
10, 8, 14, 


W, 74 Os, 76 
Re, 75 Os, 76 Ir, 77 
Os, 76 le, 77 Pt, 7S 


Ir, 7f Pt,.78 


8, 10, 8, 14, 

8 Ir, 77 Pt, 78 Au, 79 
N, 2, 8, 8, 10, 

8, 10,8, 14,9 Pt, 78 
N, 2, 8, 8, 10, 

8, 10, 8, 14, 

10 Au, 79 Hg, 80 Tl, 81 Pb, 82 Bi, 83 Po, 84 —, 85 
N, 2, 8, 8, 10, 

8, 10, 8, 14, 

10, 8 Rn, 86 —, 87 Ra, 88 Ac, 89 Th, 90 UX:2, 91 U, 92 

The nucleus N has a positive charge equal to the atomic number (the number fol- 

lowing the symbol of each element). Some of the kernel assignments for elements of 
variable kernel may be in error. Also, certain elements may in some compounds pos- 
sess kernels other than those assigned to them in this table. The kernel structures 
given above may be considered as quite definitely known, except perhaps as regards the 
(complete or incomplete) 10- and 14-electron groups. These should probably be di- 
vided into “‘4, 6” and “6, §” shells, respectively. 


outside of the nucleus in the neutral atom do not take part in ordinary 

chemical combination,® hence we consider them as belonging to the kernel. 
A similar two-electron shell exists in the kernels of all heavier atoms. 
Lithium has one valence electron outside of such a shell, beryllium two, 
boron three, etc., until in neon there is a second shell containing eight 
electrons. As neon atoms are inactive chemically we call this shell 
5 Compounds of helium with mercury, iodine, sulfur, and phosphorus have recently 


been reported. ‘These, however, were not obtained by ordinary chemical means and 
can hardly be classed with the well-known compounds of other elements. 
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also a part of the kernel. A third shell starts with sodium and is com- 
plete when it too contains eight electrons, in argon. 

For some reason, not yet understood, the electrons in these 8-electron 
shells are in pairs, four pairs being oriented around the nucleus as are the 
four corners of a tetrahedron around its center. 

Potassium, calcium, and scandium have kernels like that of argon, ex- 
cept for the nucleus, with one-, two-, and three-valence electrons, respec- 
tively. The elements from titanium to copper, however, seem to have 
different numbers of electrons available for chemical combination under 
different environmental conditions. Manganese, for instance, seems 
to have at different times 2-, 3-,4-, 6-, or 7-valence electrons. ‘This may 
be explained by assuming that the kernel varies accordingly, containing, 
outside of the argon-like structure, 5, 4, 3, 1, or 0 electrons, distributed 
in space in a manner as yet unknown. 

The elements from copper (monovalent) to bromine all have the same 
distribution of electrons within the kernel—(N, 2, 8, 8, 10)—the last 10 
electrons being perhaps in two shells, one containing four, the other 
six, electrons. 

Krypton completes another 8-electron shell (containing four pairs 
tetrahedrally disposed). Beginning with Cb, or possibly Zr, the kernel 
is again variable, ten electrons being added to it before a really stable 
arrangement is obtained, in silver. Then another shell of eight elec- 
trons—four pairs—is formed, being complete in xenon. 

Starting with cerium, electrons are once more added to the kernel as 
we proceed from element to element, this time much. more regularly 
than before, one electron “dropping in’ each time the atomic number 
is increased by one, until fourteen have done so. ‘These probably form 
two groups, one of six and one of eight electrons, but this is not certain. 

Beginning with tantalum, ten more electrons drop into the kernel, 
somewhat irregularly, much as in the middle of the first two long periods 
of the table. A stable kernel is formed again in monovalent gold, around 
which another shell of four pairs is built—complete in radon. The 
remaining elements apparently have radon-like kernels, although it is 
possible that under certain circumstances electrons drop into the kernel 
in the cases of the last two or three elements as in the corresponding 
positions in the previous long series. 

The foregoing is not speculation, but definitely proven fact. Some 
of the details of the system are yet to be worked out, and much is yet 
to be learned concerning why electrons distribute themselves as they do, 
but the general scheme as described above and given in Table IT is cer- 


tainly correct. 
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CHEMISTRY OF THE CITRUS INDUSTRY IN CALIFORNIA 

ELOISE JAMESON, CALIFORNIA Fruit GROWERS’ ExXcHANGE, CoroNA, CALIFORNIA 

It is ordinarily supposed that chemistry touches agriculture only in 
the control of soil conditions, water, fertilizers, and insecticides. But 
chemistry and physics play very important parts not only in these par- 
ticular phases but in almost every part of the citrus industry. 

The chemistry of the soil and water is very important as citrus trees 
are quite susceptible to alkalinity of either. Fertilizers are applied for 
their plant food value as, for instance, in the case of nitrogen and humus 
as well as for the physical effect on the soil which is accomplished by the 
use of such fertilizers as lime or gypsum. In general, California soils are con- 
sidered to be rich enough in inorganic salts such as potash and phosphorus. 

Spraying and fumigating for various molds and scales give another op- 
portunity for this science. Problems concerning these are being studied 
continually and new materials and methods applied. A great deal of work 
along this line has been done at the Citrus Experiment Station connected 
with the University of California. Investigations have also been carried 
out by the California Fruit Growers’ Exchange. The manufacture of 
cyanides and other economic poisons is quite an industry in itself. 

Chemistry also has its place in determining the maturity of fruit. Tests 
have been worked out on navel and Valencia oranges, and also the grape- 
fruit, to determine chemically when the fruit is ripe. The ratio of the per 
cent of soluble solids in the juice as determined by a hydrometer to the 
per cent of acid titrated with a standard alkali and calculated as anhydrous 
citric acid has been found to give a reliable indication of maturity. The 
legal standard for the juice of a ripe orange is a ratio of 8 to 1 or above, 
of a ripe grapefruit 5 to 1 or above. 

The packing house has begun to realize the value of chemistry. Great 
care has to be exercised in picking and handling the fruit to prevent cuts, 
bruises, or breaking of the cells of the skin, as it is through these apertures 
that decay enters. It has been found recently that the use of borax or a 
mixture of borax and boric acid in the water in which the fruit is washed 
renders the skin less susceptible to decay (refer to patent). 

Another interesting chemical treatment of citrus fruit was recently 
described by Chace. Citrus fruit is oftentimes ripe but not fully colored; 
in fact, the Valencia orange in some cases never becomes entirely colored 
on the trees. In order to bring out the attractive orange or lemon color 
the fruit used to be treated in a tight room at the proper temperature and 
humidity by the gases from coal oil stoves where the combustion was in- 
complete. Dr. F. E. Denny found that ethylene gas hastened the produc- 
tion of color with less fire hazard as well as greater convenience of handling. 
Its use has now replaced the older method. 

As to the fruit itselfi—the lemon juice contains chiefly about 6 per cent 
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citric acid and about 2 per cent invert sugar and its rind is rich in pectin 
and lemon oil. The per cent of citric acid varies in different localities 
and seasons and seems to be at least somewhat dependent upon soil or 
weather conditions. 

In the orange the pectin and oil are also present but the citric acid is 
comparatively low, ranging from 0.9 to 1.4 per cent and the sugar much 
higher, ranging from about 6 to 10.5 per cent. The variation of the per 
cent of the acid and sugar with the soil and climatic conditions is very great. 
: In California, for instance, the per- 
centage of these substances occur- 
ring in the California navel orange 
is much greater than in the same 
variety in its original home in Bahia, 
Brazil.1 The per cent of acid is 
more than twice as great in the fully 
ripe California navel than in the 
Brazilian. The increase is more 
than 50 per cent in the sugars. The 
sanve difference occurs in the sugar 
and acid contained in the juice of 
the grapefruit. On the desert the 
grapefruit is less rich in sugar and 
acid than the same variety produced 
in the other citrus districts. An 
average of analyses of a number of 
samples of desert grapefruit gave 
6.64 per cent sugar and 1.45 per 
cent citric acid in the juice while a 
corresponding study of central and 

Pectin Plant, Exchange Lemon Products southern California fruit gave 7.04 
Co., Corona, Calif., April, 1926. Precipi- 
tating tanks with Al.(SO,)s. Dosing tank per cent sugar and 1.79 per cent 
above. citric acid. A study of the factors 

contributing to these differences 
would be both interesting and enlightening as possibly some of them may 
be within our control. 

The presence of vitamins in citrus fruits and their juices has been es- 
tablished beyond any doubt. The value of these to supply deficiencies 
of diet is so well-known that it needs no further mention here. 

We have just touched on the foregoing applications of chemistry in the 
citrus industry. Now we wish to consider in a little more detail the chem- 
ical problems concerned with the disposal of fruit that will not justify pack- 

1 P. H. Dorsett, A. D. Shamel, and Wilson Popenoe, U. S. Dept. of Agriculture 
Bull. 445. 
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ing and shipping to the eastern markets and the establishment of factories 
producing useful and valuable products from this fruit. More particularly 
we will consider the work of the Research Laboratory of the California 
Fruit Growers’ Exchange and the plants established by the members 
of that organization. 

The subject of citrus by-products is very old. It is mentioned in the 
most ancient existing manuscript on the orange which is a copy of one 
written about 1178 during the Tong dynasty in China.? In this most 
interesting paper references are made to various uses to which the orange 
can be put. ‘A description is given of the preparation of an orange 
incense from orange perfume distilled from the blossoms. Methods of 
preserving the orange in honey or sugar are given. ‘The peel is used as a 
medicine. ‘‘When all the white inner part of the peel has been removed 
what remains is called ching pi or red orange peel—generally speaking 
the chu orange peel is warm in nature and normal in its effect upon the 
system. It lowers the ch’i, stops fever, relieves phlegm, and fever and ague. 
If it is taken a long time it will make the body light in weight.” Perhaps 
even at this early date people were interested in reducing. 

Early records also remain of the distillation of lemon oil in Europe.’ 

As to the history of early attempts to make citrus by-products in Cali- 
fornia, Will has given quite a complete account. The first by-products 
plant was established in 1898 at National City where the Bush factory is 
still in existence today. Other factories were started and discontinued for 
various reasons at Pasadena, Redlands, Santa Ana, Riverside, and other 
places. At present there are a number of factories making citrus by- 
products, most of them concerned chiefly with the production of fruit 
juices or marmalade. ‘Those now producing one or more of such chemical 
products as citrate, citric acid, lemon oil, orange oil, or pectin are the 
United Chemical Company at Corona, making citric acid, and the Ex- 
change Lemon Products Company at Corona, making citric acid, lemon 
oil, and pectin, and the Exchange Orange Products Company at San Dimas, 
making orange oil. 

The work of developing citrus by-products has been fostered by the 
United States Department of Agriculture. In 1907 Mr. E. M. Chace 
was sent to Italy to study the industries there, where a large proportion 
of each year’s crop is converted into by-products. In 1911 the U. S. 
government established the Citrus By-Products Laboratory at Los Angeles. 
It still exists as the Laboratory of Fruit and Vegetable Chemistry. Early 
work was done on the method of citric acid and oil production, as also on 
fruit maturity and pectin. At present an interesting investigation is 

? Han Yen-Chih’s Chu Lu, Extract du T’oung Pao, 2nd Series, 22 (1923). 


3 W. A. Bush, Calif. Citrograph, June, 1920, p. 250. 
4 Will, J. Ind. Eng. Chem., 8, 78-86 (1916). 
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being begun on the changes taking place during freezing and the con- 
ditions controlling this. A systematic study has been made on the 
constitution of California orange and lemon oils. Although not complete 
it indicates the possible production of satisfactory pressed and distilled 
oils which, however, in the case of lemon contain less than 4 per cent 
citral. The flavor is excellent. The pressed orange oils meet fully the 
U.S. P. requirements. 

The California Fruit Growers’ Exchange has been a pioneer in the field 
of ,codperative marketing of perishable food products. It has also been 
a pioneer in the interest displayed in the fostering of the production of by-. 
products in order to eliminate the lower grades of fruit and that which 





Pectin Plant, Exchange Lemon Products Co., Corona, Calif., 
April, 1926. Left side precipitation, tanks. Right side, ex- 
traction tanks. 


does not have good keeping quality from the fresh fruit market. In 
order to do this and to be able to maintain the uniform excellence of the 
packed citrus fruit the necessity for a profitable outlet for the off grades 
was seen. In consequence the California Fruit Growers’ Exchange es- 
tablished in 1920 a research laboratory to aid the work being done in the 
two by-products companies which had been formed by members of the 
Exchange, and also to work on the development of new by-products. ‘This 
laboratory has been of very great help in the development of the citrus 
products work. At present there are fourteen chemists employed in the 
two by-products companies and the research laboratory. 

The three principal problems undertaken and which are still being con- 
sidered in the research laboratory are the satisfactory preservation of 
fruit juices, either in the original state as expressed or in concentrated or 
dried form, the production of pectin, and improvements in the quantity 
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and the quality of citrus oils. Other problems referred by the salvage 
companies have been worked out, as well as some work done on fruit ma- 
turity standards and the effects of some insecticides. 

The problem of juice preservation is a very knotty one and has led to 
an extensive study of the changes which take place in the various constit- 
uents of the juice during different treatments and while being stored. 
A great many interesting facts have come to light and progress is continually 
made in improving the methods of handling the juice. A study of the 




















Tanks in which the lemon juice is neutralized with Ca(OH): and CaCO; to form 
calcium citrate. 

volatile constituents has been published. Due to the unsaturation of 
some of the flavoring compounds, their preservation in the presence of the 
acid juices is unusually difficult. During concentration most of these 
volatile substances are removed and can be restored to some extent by the 
reincorporation of citrus oils. 

It has also been found that some of the factors contributing largely 
to the change in flavor are the alterations in progress in the proteins. 
A study of these changes under different conditions is now being carried 


5 J. A. Hall and C. P. Wilson, J. A. C. S., 47, 2575 (1925). 
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on. It is possible to make a very good concentrated juice and to maintain 
it in cold storage almost indefinitely in a satisfactory condition. 

The very important matter of the preservation of the vitamin content 
has been considered and it has been found possible to prepare products 
in which the rediluted juice has a vitamin content equal to that of fresh 
juice. Investigations on the dried juice and the various problems that 
present themselves in this connection are in progress. The vitamin con- 
tent can also be preserved during drying.® 

-A process for the production of a pure dry pectin was worked out in the 
research laboratory. Previously pectin, which is the base of fruit jellies 
and which occurs in citrus peel, was prepared for the market either in the 
form of a concentrated extract or an alcohol precipitate. ‘The problem 
that confronted the laboratory was a method by which a dry citrus pectin 
could be economically made, as the bitterness of the concentrates prevented 
their use. The other alternative was the removal of the bitter principle 
from the peel before extraction of the’pectin as was done by Beylik.’ 
It was found possible to remove the pectin by a double colloidal pre- 
cipitation with aluminum hydroxide and then to remove the aluminum 
salts from the dried pectin by washing with acid alcohol. A very pure 
product resulted.* After the many mechanical problems were solved and 
the pectin was being made on a small commercial scale the process had to be 
improved so as to produce a pectin meeting the requirements of a commer- 
cial jelly maker, that is a pectin almost colorless and tasteless, of high jelly- 
ing power and making a rapid setting jelly.!° ‘This has already been suc- 
cessfully done." 

Lemon oil and orange oil have also been the object of considerable re- 
search. ‘These oils are now prepared by mechanical pressing and also by 
distillation. ‘The pressed oils being preferred to the distilled products, 
efforts are being made to increase the yield of pressed oil and to improve 
the quality of the distilled oils. Also experimental work is in progress 
on entirely new methods of recovering citrus oils. Studies are being carried 
out to increase the citral in lemon oils.!! Considerable progress is being 
made in all lines. 

The problems of the by-products companies are greatly increased by the 
fluctuating intake of oranges and lemons. In the past ten years, for in- 
stance, the Lemon Products Company has handled yearly anywhere from 
1500 tons to 33,000 tons of lemons, this being from 3 to 25 per cent of the 

6 J. L. Preston, J. Roy. Nav. Med. Service, 12, 1 (Jan., 1926). 

7 Beylik, U. S. patent 1,393,660, Oct. 11, 1921. 

8 EK. Jameson, F. N. Taylor, C. P. Wilson, U. S. patent 1,497,884, June 17, 1924. 
: ®C; P. Wilson, Ind. Eng. Chem., 17, 1065 (1925). H. E. Poore, U. S. Dept. of 
Agriculture Bull, 1823. 


10 EF, Jameson, Ind. Eng. Chem., 17, 1291 (1925). 
11 W. E. Baier, private communication. 
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crop. It is necessary, then, to turn out products which can be stored to 
insure a steady supply to customers. 

In the Lemon Products plant the production of juice, citric acid, oil 
and pectin gives concentrated products and utilizes almost everything of 
value in the lemon. ‘The juice production is just begun. Citric acid 
manufacture has increased in volume and efficiency until at present most 
of the lemons available for by-products purposes are utilized for this pur- 
pose. The yield of lemon oil is increasing constantly. Pectin production 
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Monel metal crystallizers and buggy used for transferring crystals to centrifugal hopper. 


is in its infancy but not only have the by-products companies the possibilities 
of being a large factor in the pectin field but also they hope to fulfil these 
possibilities in the comparatively near future. The Exchange Products 
salvage plants occupy a unique position with reference to pectin production, 
having available at two nearby points under unit control the peel from 
20,000 to 60,000 tons of fruit per year. The pulp as delivered from the 
other operations is immediately available for making pectin without the 
cost of drying, transportation, or storage. Lemon pulp, too, has been 
found acceptable as stock food but the fluctuating supply limits its use- 
fulness in the fresh state. A study of its value when dried is now in 
progress, 
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From the oranges a more varied list of products comes. About 15,000 
tons of this fruit are handled yearly with a large increase assured in the 
next ten years. ‘The unsalable fraction of the orange crop varies from 1 
to 8 per cent. Orange oil pressed and distilled is the chief output. 

Pressed California orange oil shows complete agreement with the highest 
standards for this article. Distilled orange oil complies with all chemical 
and physical standards but cannot be graded as a pressed oil on account 
of the method of manufacture. Both these oils are distributed throughout 
the world. The other products are fresh juice, concentrated juice, dairy 
and chicken feed, grated peel, and dried peel. Of these only orange oil, 
concentrated juice, raw juice, and dairy and chicken feed are produced in 
quantity. The orange pulp after the removal of the oil and juice is used to 
feed cows and has proved of considerable value for its good effect on milk 
production, probably due to its vitamin content. ‘Tests are in progress to 
determine its exact value. Indicating the demand of this material as 
chicken feed, lately a large milling concern ordered 1,000,000 pounds of 
dried peel to be used as an ingredient in chicken feed. 

Chemistry, it will thus be seen, becomes increasingly important in the 
citrus industry. Its knowledge aids in the control of soil, moisture con- 
ditions, insect pests, fruit maturity, packing-house care of the fruit, the 
testing of all fertilizers and supplies and the disposal of the low grades and 
consequent raising of the quality of merchantable fruit. 

It is difficult to look ahead far enough to see just where this chemical 
and physical control will lead, since it is only in its beginning. Already 
weather conditions are in a measure counteracted by orchard heating in 
cold weather. A study has been and is being made of the effect of soil 
moisture on the crop and as time goes on this very important factor in fruit 
production will come under better control. There is no doubt that more 
will be known both of the chemical and physical effect of fertilizers and it 
will be more possible to get the desired results. With insecticides and 
fumigations the field is unlimited. If the time should arrive when even a 
small profit can be made from the production of citrus fruits for manu- 
facturing purposes we can hope to eliminate or bring to a minimum the 
hazards which attend the production of citrus fruits. Already a big step 
has been made in this direction. 


Find Great Asphalt Deposit in Philippines. A huge deposit of asphalt has been 
found in the province of Borongan. Preliminary surveys by government geologists 
indicate that this find, the second in recent years, will total at least 40,000,000 tons. 
Because of easv accessibility to deep water navigation immediate steps are being taken 
to market the product.—Science Service 





Vor. 3, No. 10 TEACHING FRESHMAN CHEMISTRY 1125 





A DEVIATION FROM THE STEREOTYPED METHOD OF TEACH- 
ING FRESHMAN CHEMISTRY* 


W. A. Feisinc, UNIVERSITY oF TExas, AUSTIN, TEXAS 


Introduction 


The object of this paper is to present a brief outline of a course in first- 
year college chemistry as given at the University of Texas. In order to 
emphasize the deviations from the “standard” course, a brief summary 
of the high points of the usual stereotyped course must be presented. 
This paper is, essentially a criticism of descriptive, informative courses 
and a plea for a course that stimulates thought and the student’s reasoning 
powers. 

The Usual Introductory Course 


If college texts on general inorganic chemistry are a good criterion 
the usual introductory course may be outlined briefly as follows: 

The fundamental principles of the science are presented at the be- 
ginning in many interesting modifications. However, practically all 
of them are illustrated extensively by a discussion of oxygen and of hy- 
drogen, which lead into symbols, chemical arithmetic, the gas laws, and 
valence. ‘Thus, almost at the opening lecture of the course, a general 
mixture of double decomposition or metathesis and of oxidation-reduction 
is presented. 

The course at this point is subject to about two general procedures, 
with variations in detail: (a) A discussion of the elements and their com- 
pounds according to a division into metals and non-metals, or (b) a dis- 
cussion according to the groupings of the periodic classification. The 
order and arrangement of the topics is subject, of course, to the inclinations 
of the particular teacher or writer. An inspection of the table of contents 
of college texts of former or recent issue will reveal the similarity of general 
arrangement and the modifications of detail. 

Such topics as ionization, chemical equilibrium, atomic structure, 
electrolysis, battery action, and oxidation-reduction reactions are intro- 
duced at widely varying and somewhat unrelated points of the course. 

Almost uniformly great attention is paid to the minute and multi- 
tudinous details of chemical behavior and almost as uniformly there 
is little attention paid to the fundamental types of chemical reactions 
which the student meets in the course. In one recent text, oxidation- 
reduction reactions are explained (but briefly) fully 100 pages after a 
detailed discussion of oxy-halogen and oxy-sulfur compounds. On about 
page 20 of another text a reaction involving potassium permanganate 
is given and a discussion of nascent hydrogen is presented to the beginner. 


* Presented before the Division of Chemical Education of the American Chemical 
Society at the meeting in Tulsa, Oklahoma, April 7, 1926. 
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No distinction is made, apparently, in the types of the reactions pre- 
sented; the conditions under which a metathetical reaction may be pre- 
dicted to go to completion as contrasted with the conditions which obtain 
when an oxidation-reduction reaction takes place seem never to be called 
to the student’s attention incidentally, accidentally, or intentionally. 
As a result he memorizes a large number of reactions of more or less 
doubtful value, gets no clear concept of the underlying forces driving 
or bringing about reactions, and sees but little difference in the writing 
of equations, except in difficulties, for metathetical and for oxidation- 
reduction reactions. Expressed more succinctly, the average student 
is taught to memorize a series of facts but he is not taught to think and 
to reason from fundamentals. ‘The course may be informative but is 
not productive of thought; it is almost a case of not being able to see 
the forest for the trees. The brilliant student ‘‘makes good” in spite 
of his handicap while the weak student falls by the wayside. 


The Course Proposed 


The course to be outlined is, in the main, the course given to first-year 
students at the University of Texas. Its inception and the major portion 
of its development is due to Professor E. P. Schoch; his successors in the 
course have, of course, added some improvements and some finishing 


touches. It is not an ideal course by any means but, based upon critical 
comparisons of experience, it is far ahead of the type of course which most 
of the recent text-books would want given (and which is given, if pub- 
lishers’ representatives are not exaggerating the number of adoptions 
of these texts). 

The course presents the fundamentals much as other courses do. Ex- 
ception is made, however, in that illustrations are drawn from reactions 
involving merely a double decomposition or change of partners. The 
gas laws are presented at this point merely as a source of information 
to be drawn upon whenever needed. 

The reaction between a base and an acid presents, of course, an ex- 
cellent opportunity for the exposition of valence. ‘This is followed by a 
discussion of the solubility and the extent of ionization of acids, bases, 
and salts. Based upon these ideas the concepts of reversible reactions, 
equilibrium, and of reactions that “go to completion” are presented. 
Here, as before, metathetical reactions furnish the illustrations.! ‘The 
student is then taught how to predict whether or not a metathesis may 

1The introduction of such simple oxidation-reduction reactions as the re- 
action between steam and iron or iron oxide and hydrogen to illustrate a reversible re- 
action may be justified and would in no wise alter the general scheme of the course. 
Oxidation-reduction reactions that may be written by inspection are, as a matter of 
fact, introduced at times by the author for illustrative purposes; he takes care, however, 
to point out the difference in type. 
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be expected when two binary substances are mixed in solution; these 
predictions are based upon his knowledge of the general statements of 
solubility and of ionization of the common acids, bases, and salts. If 
a reaction attains equilibrium before progressing as far as to be called 
“completion,” the student must be able to say “why” this reaction can- 
not be expected to go to completion. 

This presentation is followed by a brief discussion of the atomic struc- 
ture of matter. At this point the student learns, for the first time, of an 
“electron exchange” by considering, for example, the differences between 
a sodium or chlorine atom and the corresponding ions. Such a topic, 
involving electron exchange, naturally leads into electrolysis and battery 
action, upon which is built the scheme of writing and, what is more im- 
portant, of predicting the probability of occurrence of oxidation-reduction 
reactions. He learns to use a table? of electromotive reactions to guide 
him in predicting whether or not an oxidation-reduction may be expected. 
The simple “pole” or half-cell reactions are the basis for the derivation 
of any oxidation-reduction reactions which he may meet. He differen- 
tiates between simple “‘ion or partner exchange” and “electron exchange”’ 
reactions; he grasps the difference between the fundamental conditions 
which obtain when these two types of reactions take place. The student 
learns to predict from certain fundamentals; he does not have to cram 
a lot of unassociated facts into his mind. 

While these topics of electron exchange are being presented in the lec- 
ture room, the topic of the general reagents sodium hydroxide, ammonium 
hydroxide, and hydrogen sulfide are presented as laboratory and drill-room 
work. ‘This is followed by formal qualitative analysis, in which the ar- 
senic, antimony, and tin determinations are omitted and the alkaline earths 
are tested spectroscopically. Most of the reactions of the separations 
and identifications are metathetical and the student knows ‘‘why” the 
reactions take place and how to write the equations. ‘The oxidation- 
reduction reactions are relatively few and the writing of the equations 
need be postponed merely a matter of a few weeks at most, until the 
lecture-room discussion has progressed far enough to enable the student 
to write equations for all the reactions with which he meets, be they 
metathetical or oxidation-reduction reactions. 

This is followed by a presentation of the more common elements of the 
various periodic groups; at this stage of learning the student really knows 
what is meant by the oxy-acids, oxy-compounds, and reactions involv- 
ing the permanganates, manganates, dichromates, etc., have no special diffi- 
culties to offer. An extended discussion of the fourth group, more especially 
of carbon in the form of elementary organic chemistry, closes the course. 

2 Liddell, ““Handbook of Chemical Engineering,” Vol. II, p. 690; this table, slightly 
abbreviated, is used in the teaching of the first-year course. 
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THE DYE INDUSTRY IN AMERICA 
R. Norris SHREVE, CoNSULTING CHEMIST, NEw York City 

When we studied history we were taught that the various ages of human 

history were named according to the material characteristics of those ages 
For example, in the early stages of man’s civilization we had the Bronze 
Age which was preceded by the Stone Age. ‘Then a hundred years ago 
the Steam Age started, to be followed in the memory of all of us by the 
Electrical Age. 
* Now the outstanding characteristic of the present period of our civiliza- 
tion is that chemistry so closely touches every phase of our activity that we 
can very properly call this a Chemical Age. There is no division of our 
industrial life that exemplifies this more than the dye industry. This 
article will treat of dyes and how they vitally touch the lives of 
us all. 

Statistics are not very pleasing, but a few of them occasionally illuminate 
a subject, and the Government records show that in 1924 there were in 
the United States about a hundred establishments producing dyes and 
employing some thousands of men and women, making products which 
sold for $35,000,000, and this was an off year due to the depression in the 
textile field. In 1920 the value of the dyes produced was $95,000,000. 
The decline from this figure is partly accountable to the decreased selling 
price. ‘These sums seem very insignificant in comparison to the $20,000,- 
000,000 or $30,000,000,000 of products from our entire industrial and 
agricultural life. ‘The important point, however, is that the dye industry 
is a key industry for many other products, in fact one dollar’s worth of dye 
goes to make salable or usable $100 worth of other products. 

Several years ago I figured out the extent of the dependence of other 
branches of our industrial life on this essential industry, and I found that 
the government records showed that there were dependent upon the dye 
industry as a key industry 67,585 establishments employing 2,143,000 men 
and turning out products to the value of the enormous sum of $5,700,000,- 
000. Such industries as the wood finishing industry, textile industry, 
women’s wear industry, ink industry, printing industry, etc., etc., are 
among those which are directly connected with the dye industry. 

I used to think that the dyes were something mysterious, almost alchem- 
istic, and yet I wish to point out just how closely this apparently mysterious 
industry touches all of us in our comings and goings. To gain this appre- 
ciation I shall trace the manufacture of a single typical dye from its raw 
material in the earth’s crust up to the finished product. 

The dye that I shall choose is that which was long used for coloring the 
red stripes of the American flag, and while now partly supplanted by faster 
and more complicated dyes, this red stripe material still has much use in 
textiles and also for making a red lake or pigment for paints. This dye is 
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simple, so let us start with it. I will introduce it as Para Red; its basic 
raw material is coal. 

To make dyes, medicines, perfumes, flavors, and the like out of coal, 
it is taken and heated in by-product coke ovens, whereby a dark, evil- 
smelling, viscid, black, sticky mass known as coal tar is driven off from the 
coal, leaving behind the coke which, as you all know, is so essential in the 
manufacture of steel and which is also becoming important as a household 
fuel. 

Before going on to the consideration of the products of coal tar let me 
mention that the late Senator Knox in a speech before the Senate estimated 
that if we treated all our coal in such by-product coke ovens, obtaining 
thereby this coal tar for dyes, ammonium sulfate for fertilizer purposes, 
benzol for solvents and motors and the like, that we would increase the 
sum total of the value of the country’s products over $900,000,000. 

Under the stimulus of the dye industry, developed since the war, re- 
quiring the coal tar as its raw material and calling public attention to this 
loss, a considerable step has already been made in the installation of by- 
product coke ovens, thus saving a part of this $900,000,000 mentioned by 
Senator Knox. The day will come in the not too distant future when we 
shall look upon that man who burns coal in its virgin state without first 
coking it, as a waster of the country’s resources, irretrievably scattering 
upon the winds of heaven, perfumes and essences, dyes and medicines, 
yes, and the sinews of the country’s defense! Verily, he who named the 
coal the “Black Diamond” spoke more truth than was dreamed, as from 
its distillation have come products of more value and of a hue more varied 
and brilliant! 

Returning now to the coal tar made from the coal, we find that this black 
mass is placed in large steel vessels and is distilled or subjected to the action 
of heat whereby it is separated into its various constituents. Among 
those which we shall consider are: benzene, toluene, naphthalene, and car- 
bolic acid. ‘There are, of course, many, many others; coal tar is nothing 
if not complex. But in the first place this Para Red in which we are in- 
terested is made from the benzene and from the naphthalene. Benzene 
is quite like gasoline in appearance, and in fact it is used to some extent 
in motor cars. Every one knows naphthalene as the ordinary white 
moth balls which we all put in with our winter clothes. 

Benzene is treated with various chemicals such as nitric acid and the 
like, and is transformed into aniline, and out of the aniline is made a yellow 
solid known as para-nitroaniline or simply ‘‘Para’’ for short. Now, on the 
other hand, out of the naphthalene, by treating with sulfuric acid and caus- 
tic soda, is made a white solid known as beta-naphthol or simply ‘‘Beta.”’ 

If we take this yellowsolid, “Para,” on the one hand and this whitish solid, 
“Beta,” onthe other and put the two of them together we get the dye known 
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as Para Red which is used in dyeing the red stripes on the American flag 
and also employed as a red pigment in the paint industry. 

Most of the other dyes are a great deal more complex in their manu- 
facture than is the case with this Para Red. ‘They are accompanied by a 
number of by-products which must be disposed of, or they need a complex- 
ity of raw materials for their manufacture. 

Returning now to the products distilled out of the coal tar, I ask you to 
note that carbolic acid is used not only as an antiseptic, with which you 
are probably all familiar, but that it is an essential constituent of one brand 
of the flat phonograph records which are used so universally here in Amer- 
ica, these records being made by simply condensing carbolic acid and several 
other chemicals. Quite similar to this use, is that of the manufacture of 
Bakelite, the beautiful amber-like substance that is sold everywhere as 
pipe stems, amber beads, buttons, and radio parts. ‘There is another very 
large and important use for carbolic acid in time of war, namely, the manu- 
facture of picric acid, one of the important high explosives. 

Toluene, the fourth product of the distillation of coal tar with which we 
are concerned, is the main raw material for the best high explosive known to 
the art of man. Each one of us has heard of TNT. This is easily manu- 
factured by treating toluene with nitric acid. ‘To show its importance, 
during the great war I was informed by several officers in Washington that 
if America and its allies could have obtained enough toluene to make a 
sufficient quantity of TNT, that they would have been able to prose- 
cute the war with a great deal more vigor. As it was they were forced 
to look here and there for various substitutes. All this would be remedied 
in case of a well-developed dye industry, for it would mean in times of 
peace that there would be installed the coke ovens and distilling plants 
which produce this essential toluene. 

Writing of the great war we must realize that the days of the black 
powder are gone with the days of the Civil War and that the days of the 
high explosives and the war gases are here to stay. At the start of the 
great war 100 per cent of the shells that were shot over the trenches used 
as their destructive charge, high explosives, but at the end only 45 per cent 
were filled with high explosives, the other 55 per cent being charged with 
war gases. ‘This explains the emphasis which the military and the naval 
forces place upon the development of the raw materials for high explosives 
and war gases. Indeed, the plants that.in times of peace make dyes, the 
personnel that in times of peace direct these plants, the raw materials that 
in times of peace are the sources of these dyes, can all on very short notice 
in times of war be turned to the manufacture of high explosives and war 
gases! ‘This is the reason why all the influence and might of the administra- 
tions at Washington, both Democratic and Republican, worked to protect, 
foster, and build up the dye industry. 
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Some enthusiasts are calling for the abolition of war gases, claiming that 
they are inhuman. For that matter all war measures are inhuman, but 
the cold fact is that mortality is much less with war gases than with high 
explosives, and this statement is made bearing in mind the after effects 
of the gases. Furthermore as war gases and dye intermediates are almost, 
and in fact in some cases are, identical, it is going to be practically an im- 
possibility to prevent their manufacture. The same cry went up against 
gun-powder when it was invented. War gases are here to stay and our 
best insurance against a future need are our dye and related industries. 

Before the war we only had seven small plants here in the United States 
producing about 10 per cent of our dyes or 6,619,729 Ibs. in 1914 valued at 
$2,470,096. ‘These plants worked chiefly upon raw materials, or intermedi- 
ates as we call them, imported from Germany. Since 1914 the American 
dye industry has so developed and grown that this industry is now produc- 
ing 95 per cent of all the dyes that are needed here in America. ‘This 
has been accomplished in about ten years, and it is a thing that each 
one of us ought really to be proud of when we consider that it took the 
German nation over forty years to arrive at the same stage. ‘To do this the 
American manufacturers have spent over $15,000,000 in patient and sys- 
tematic research work in their laboratories in finding out, first, how to make 


these dyes, and then how to make them cheaply, and they are even now 
engaged in this same work. It is doubtful if there is any other industry 
in America in which such a proportionally large sum is spent for research. 

A short while ago, Dr. C. H. Herty made the following memorable state- 


ment: 


“Without the slightest fear of contradiction I state upon the basis of official records, 
that, taking the weighted average of dyes as a whole, American consumers are today 
paying less for their dyes than are the consumers in the countries of the world, and 
more than that, if the present-day value of the dollar be taken into consideration, Amer- 
ican dyes are being sold cheaper today in America than were German dyes before the 


war.” 


We have heard that American dyes are not fast. There is no such thing 
as an absolutely and universally fast dye. A given dye when applied to 
cotton may be fast to light, washing, and perspiration or the other ordinary 
tests, but this same dye might be fast to nothing if applied to wool. Sim- 
ilarly, a dye that is used for wood staining would not be applicable to cotton, 
and so it goes. The point I wish to make is that a dye must be applied 
correctly before it will be reasonably fast. Dye for dye, American products 
are identical, absolutely so, with the German materials, and their fastness is 
just the same. 

To be sure, in the early days the Americans made a number of mistakes 
and dyes were turned out that were not just right largely because the dye 
makers had to manufacture the dyes easiest to make. ‘This no longer 
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prevails and there is, furthermore, absolutely no reason why the dye on any 
fabric should not be just as fast at the present time as it was ten years ago, 
as the dyeing establishments can get any dye available either from the 96 
per cent made in America or from the 4 per cent imported. Furthermore, 
the dye manufacturers are continually improving and simplifying as well 
as cheapening their dyes. 

Another criticism of American dyes is that they are the products of a 
monopoly. ‘To show the untruth of this I need only refer to the reports 
of the U. S. Tariff Commission wherein they show that 90 per cent of all 
American dyes are made by three or more concerns, and furthermore that 
50 per cent of American dyes were made by half a dozen or more companies. 
This, taken with the fact that the price of dyes is decreasing, answers fully 
the monopoly criticism. 

To show the cost of dyes in ordinary fabrics, I mention that in the ex- 
pensive goods such as dark blue serge selling at $5.00 per yard the value of 
the amount of dye therein is only 11 cents. The cost of the amount of dye 
in a man’s dark blue suit amounts to about 55 cents, while in a gray suit 
to around 19 cents. ‘These figures are really a very small proportion of the 
total cost of the finished article. 

In one short decade, American chemists and American business men have 


taken an industry in which we imported 90 per cent of our needs and made 
about 10 per cent, and have more than reversed the figures to where we 
now manufacture over 95 per cent of our needs and import less than 5 per 
cent. Yes, and this industry has gone farther, as it exports a fair tonnage 
of some of its products. Here is an example of where another key in- 
dustry has been established within the borders of our nation to help safe- 
guard the essential demands of our life. 


ERRATA 


The dyeing of primuline on page 993 of the September number of the 
JOURNAL OF CHEMICAL EDUCATION, described in the text as red, was, in a 
number of the copies, a clear yellow. This was due to a misunderstand- 
ing through which an undeveloped dyeing was inserted in about half the 
copies. 

On page 992 the formula of Rhodamine should have Cl in the place of 
the C attached to the nitrogen. 
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COOPERATION BETWEEN THE EASTERN NEW YORK SECTION 
OF THE A.C. S. AND THE HIGH SCHOOLS* 
WHEELER P. Davey AND THomas A. WiLSoN, RESEARCH LABORATORY, GENERAL 
E.ectric CoMPANY, SCHENECTADY, NEw York 

The idea of establishing close codperation between the Eastern New 
York Section of the American Chemical Society and the schools in its 
territory was proposed by the senior author at a meeting of the executive 
committee of the Eastern New York Section, held January 3, 1925. 
The section has many peculiar advantages for carrying out this experi- 
ment. At the junction of the Mohawk and the Hudson Valleys are lo- 
cated three major institutions of learning and an industrial research lab- 
oratory of world-wide reputation. We have Rensselaer Polytechnic 
Institute in Troy; the Albany Medical College of Union University, 
and the New York State College for Teachers in Albany; and Union 
College and the Research Laboratory of the General Electric Company 
in Schenectady. 

It was proposed that the American Chemical Society, Section of Eastern 
New York, should organize a corps of lecturers from these institutions 
which should be at the service of any high school which cared to have 
them. It was the intention that these lecturers should, each in his own 
way and by the aid of his chosen topic, emphasize the following three facts: 

1. All the material portion of our modern civilization is founded 
directly on science. 

2. No modern American can claim to be educated without at least 
an elementary knowledge of the fundamental sciences. It may even be 
the case in the very near future that our children will be able to earn 
only a laborer’s wage without such a knowledge. 

3. Therefore, these sciences are the most important subjects taught 
in our schools. 

The first step in putting this plan into effect was the appointment 
of a committee composed of three educators from the three major edu- 
cational institutions in our territory. Dean Edward Ellery, professor 
of chemistry and head of the department at Union College, Schenectady, 
was made chairman. ‘ Chosen to serve with him were Dr. B. S. Bronson, 
head of the Chemistry Department of the New York State College for 
Teachers in Albany, and Dr. M. A. Hunter, professor of electrochem- 
istry at Rensselaer Polytechnic Institute in Troy. ‘These three men, 
assisted by the executive committee of the section, began immediately 
a campaign of visiting and corresponding in an endeavor to overcome 
the large amount of inertia which it was felt would be encountered in 
starting a scheme of this sort. In addition to these personal appeals 

* Delivered before the Division of Chemical Education of the A. C. S. at 
Philadelphia, Sept. 10, 1926. 
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at least three direct group appeals were made to the high-school teachers 
in an endeavor to push the project. At the first following meeting of 
the Eastern New York Section, held on January 23, 1925, Dr. E. E. 
Slosson was the speaker. Attracted by him, a large number of high- 
school teachers and their students attended. At the close of the meeting, 
they remained in accordance with the request of the chairman, and Dr. 
Bronson told them, in a short talk, of the inauguration of the scheme and 
the objects which the section hoped to accomplish thereby. 

- The next group appeal was made during the regional meeting of the 
sections of Northern New York in Schenectady on February 6 and 7, 
1925. On Saturday morning, February 7th, Dr. R. A. Baker, of Syracuse 
University, opened the series of papers with his own entitled, ‘“The Re- 
lation of the Society to the High-School Teacher.”” Dr. B. S. Bronson 
followed him with a paper on ‘“The Relation of the Eastern New York 
Section to the High-School Teacher.”” Many teachers from the surround- © 
ing territory were present, and much discussion ensued. 

The third direct appeal was made during the annual convention of 
the New York State Teachers’ Association last year, at a meeting held 
in the Research Laboratory of the General Electric Company late in 
October. ‘The secretary of the section spoke for a few minutes, telling 
of the aims of the section in undertaking the task and the results which 
had been achieved. An opportunity was given for those who wished it 
to have their schools enrolled on the section mailing list. Many of those 
present took advantage of the opportunity, including many nuns from 
the Roman Catholic high schools in our territory. 

The activities of our corps of speakers have shown a slow but steady 
growth. During the month of January, 1925, five men were asked to 
serve as speakers. By the end of the school year, four schools had been 
visited by these men. Our present corps of speakers contains ten mem- 
bers. During the last school year, sixteen speaking dates had been 
scheduled, eleven of them during the second semester. One date had to 
be broken because of an epidemic of colds, and two others had to be 
dropped because of the impossibility of making satisfactory arrange- 
ments for the time desired. ‘The section feels greatly indebted to the 
following speakers who have done their utmost for the success of the 
experiment with their respective talks: 

B. S. Bronson, New York State College for Teachers, Albany, ‘“The 
Human Side of Chemistry.”’ 

A. W. Davison, Rensselaer Polytechnic Institute, Troy, ‘Chemical 
Engineering.”’ 

E. Ellery, Union College, Schenectady, ‘Matter and Energy.” 

S. L. Hoyt, General Electric Company, Schenectady, ‘“The Metallurgy 
of the Automobile and the Airplane.” 
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M. A. Hunter, Rensselaer Polytechnic Institute, Troy, ‘‘Electrochem- 
istry.” 

A. Knudson, Albany Medical College, Albany, ‘‘Chemistry and Medi- 
cine.” 

W. P. Mason, Rensselaer Polytechnic Institute, Troy, ‘“Water Supply 
and Sanitation.” 

J. W. Mavor, Union College, Schenectady, ‘‘Biology.”’ 

R. A. Patterson, Rensselaer Polytechnic Institute, Troy, ‘““X-Rays and 
Crystal Structure.” 

P. I. Wold, Union College, Schenectady, ‘“Vacuum Tubes and Radio.” 
These men have given their valuable time to travel and to preparation 
for this work. ‘They, and more like them, are willing to do the same thing 
again during the coming school year. The only cost to the schools is 
the speaker’s travelling and entertainment expenses. All that is needed 
to start negotiations with any of them is a letter addressed to the secre- 
tary of the Eastern New York Section,! either at Union College or at 
the General Electric Company, expressing the wish. It is not necessary 
that the request come from the territory of the Eastern New York Section. 
During the early part of November, the secretary spoke at Elmira be- 
fore a group of New York State teachers describing the section’s activi- 
ties. A great many questions were asked by teachers outside of the 
section territory, and many expressed a desire to be enrolled on the mailing 
list. ‘This, coupled with the great amount of territory adjacent to ours 
which belonged to no section of the American Chemical Society, made it 
seem advisable to extend our activities. ‘Today our speakers have trav- 
elled over a territory 25 miles west, 15 miles east, 150 miles north, and 
41 miles south from Schenectady. Requests for information and 
descriptive literature, however, have come in from the whole eastern 
half of the state, as far south as Binghamton, as far west as Utica. 

The arrangement of satisfactory schedules naturally becomes increas- 
ingly difficult with the increasing number of engagements. Some speakers 
are much more in demand than others, whose topics are not of such wide- 
spread popular interest at the present. But the difficulty is unneces- 
sarily increased by the apparent unwillingness of the schools to schedule 
dates for reasonable periods in advance. A day or two advance notice 
is the usual situation. The result is that, if first arrangements do not 
meet with mutual approval, no alternative date can be suggested even 
by telegraph. Proceedings must be started all over again. That such 
short advance notices are hard on the speakers themselves can scarcely 
be doubted. Even though they are speaking on topics which are per- 

1T. A. Wilson, Secretary of the Eastern New York Section, American Chemical 


Society, Department of Chemistry, Union College, Schenectady, N. Y., or Research 
Laboratory, General Electric Company, Schenectady, N. Y. 
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fectly familiar to them, the desire to do more than make a few discon- 
nected remarks is strong. ‘Therefore, some preparation is necessary. 
Many of our speakers take along apparatus for demonstrations. Pre- 
paring these demonstrations on such short notice is an unfair hardship. 
To obviate these difficulties, it has been stipulated that final arrangements 
for scheduling a date and the confirmation of the date in writing must 
be finished at least five days before the date. 

The corps of lecturers at first included only chemists and physicists. 
The Eastern New York Section thoroughly believes that there is no di- 
viding line between chemistry and physics. It also developed early 
in the work that this same opinion as to the similarity of chemistry and 
physics existed in the minds of the high-school students. But further 
than that, physics and chemistry are closely related to physiology, biology, 
metallurgy, and even pathology. As will be noticed from the list of 
speakers, a metallurgist, a teacher in a medical school, and a biologist 
are included in our corps of lecturers. ‘There are fully as many requests 
for these speakers as for any of the others. 

The travels of these speakers have been a source of education not only 
to the teachers and to the students, but also to themselves and the mem- 
bers of the section. ‘The large schools do not ask for speakers to any 
extent. They are apparently content to teach the old notes in the old 
way, with the help of their laboratory equipment, which is usually very 
good. In the small schools, the demand for the speakers is the greatest. 
Some of the conditions under which science is taught are remarkable. 
In one school visited, the equipment of the laboratory consisted of a table, 
a washbasin, and a few pieces of glassware. There was no gas. For 
heating her experiments, the teacher used either alcohol lamps or home- 
made heating coils, which she connected in the lighting circuit. Going 
to this school meant the sacrifice of a day and a half of the speaker’s 
time. The night had to be spent in the room of some private home. 
Yet two of our speakers visited that school and found the journey worth- 
while. It was, unfortunately, impossible to agree on a date for a third 
speaker. ‘The students, twenty-four in number, were eager to learn and 
asked many questions. ‘The demonstrations were a source of wonder. 
The teacher had been in that location for two years previously; the first 
year her total registration was three science students, the second year, 
twelve. It developed later that in order to defray the travelling expenses 
of our speakers, the class had taken up a voluntary subscription which 
amounted to about half of the necessary sum. ‘The teacher made up 
the rest out of her small salary. We believe that that teacher is worthy 
of a larger school. 

In another instance where a long trip was necessary, the school au- 
thorities and the business men of the town worked out a joint scheme 
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of financing the trip of one of our speakers. The business men were 
accustomed to meet every Wednesday night for discussion. An arrange- 
ment was worked out whereby our speaker talked to the students in the 
afternoon and addressed the business men’s meeting that night. While 
this was the only time that such a coéperative plan was resorted to, it 
has opened up an idea which would be particularly desirable to the Ameri- 
can Chemical Society in its endeavor to secure better scientific training 
for our high-school students. Those business men were the taxpayers 
of the town. ‘Taxpayers are interested in putting their tax money where 
it will bring in the largest returns. Ifa speaker can show them that under 
the conditions which will prevail in the future their children will not be 
properly prepared to earn a living without a knowledge of science, these 
taxpayers will be more willing to see their money spent for additional 
equipment and for better teaching of science in the high schools. Our 
section would welcome other meetings of this sort with taxpayers and 
business men. 


New Gland Extract Now Made for Commercial Use. An extract of the para- 
thyroid gland, a small ductless organ back of the thyroid gland in the neck, which 
controls the lime content of the blood, may soon be on the medicine shelf. A. M. 
Hjort and H. B. North of Detroit reported their successful preparation of this hormone 
from animal glands to the American Chemical Society recently. The active sub- 
stance that does the work is believed to be a protein.— Science Service 

Iodine from Seaweed Makes Excellent Medicine. The iodine that is found 
in certain marine plants is 200 times as effective as inorganic iodides in its power to 
bring the thyroid gland back to normal. Dr. J. W. Turrentine of the U. S. Bureau of 
Soils, who told of his researches at the meeting of the American Chemical Society, 
said that small doses of iodine-bearing substances coming from seaweeed cured simple 
goiter. The symptoms of iodism that often result from using inorganic iodides were 
lacking and there were no disturbances such as result from taking thyroid gland prep- 
arations. 

It appears that the iodine is present in a colloidal form in the marine plants and is 
absorbed very slowly by the digestive tract. This lessens the chance of over-dosing, 
Dr. Turrentine said. He believes that the use of iodine in this form in the treatment 
of thyroid disturbances should be generally tried by physicians.—Science Service 

American Fur Dyeing Industry Leads World. America not only dyes her own 
fur collar now, but does it better perhaps than any other country in the world, William 
E. Austin told the American Chemical Society meeting at Philadelphia. Before the 
war nine-tenths of all the colored furs used in the country were dyed in Europe and 
those that were not, were colored with German coal-tar dyes. Today, however, Amer- 
ica tints her own and uses colors she makes herself. 

About forty different dyes are used here now as compared with six about ten 
years ago. Every color in the rainbow scale is represented, Mr. Austin said, and novel 
effects in applying coloring matters are being developed. American chemists and 
engineers have succeeded in putting the American fur dyeing industry on the map, 
so that today it leads the world in efficiency, modern organization, and progressive 
ideas.— Science Service 
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THE SELECTIVE VALUE OF POWERS’ GENERAL CHEMICAL 
TEST, SCALE “A” 


LAWRENCE EDWARD Stout, M1ami UNIVERSITY, OXFORD, OHIO 


This paper reports the first of a series of studies made by the author on 
the use of chemical scales to determine a student’s fitness for carrying 
college chemistry based upon one year of high-school preparation in the 
subject. 

The results herein indicate that: 

"1. ‘The correlation between Powers’ Scale “A” scores and student 

averages decreased as the period of study increased. 

2. A rather good correlation was obtained between the Powers’ 
Scale ‘‘A’’ and academic marks for the very poor and the very good 
students, according to quintette placements. 

Very little relation was noted between the ability of a student and 
his test score, unless other factoys were taken into consideration. 


For some time the author has been interested in some scheme whereby 
he might be able to measure rapidly the ability of a student to carry on 
work in a college course in chemistry based upon one year of high-school 
preparation. Last year it was decided to measure the attainment of 


students as measured by Powers’ General Chemistry Test, Scale “A,” 
and then to follow very carefully the college life of the students throughout 
the college year so as to learn as much as possible concerning the various 
disturbing extra-curricular elements which apparently caused variation 
from the academic result that might have been accomplished. Discount- 
ing for these variables, it was hoped to see what relation existed between 
attainment at that period and ability to pursue the course. 


Experimental Procedure 


At the first class period in the Fall the Powers’ Scale ‘‘A”’ was given in 
due form, and the tests scored. No attempt was made to classify or section 
according to ability, as it was the purpose of this study to have all condi- 
tions the same, or as nearly the same as possible, throughout the experi- 
ment. All students had the same instructor during the year, and no at- 
tempt to correlate these data was made until the close of the spring semester, 
so as to leave the instructor unbiased in his opinion of the student and his 
work. 

As there were sixty-five cases under observation it seemed logical to 
arrange the grades in groups of five, for purposes of comparison and so, 
instead of having the customary decile placements, we had what might be 
called quintette placements. As a number of the students failed in the 
first semester’s work and some others had to drop out during the second 
semester for other reasons, the Powers’ scores had to be listed according 
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DaTA AND RESULTS 
Of the sixty-five students under observation the following data were obtained: 


Student Powers’ Academic mark at 
No. score 6 weeks 12 weeks 18 weeks 36 weeks 


44 62 62 
60 54 ‘a 
65 52 
59 
66 
58 
65 
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Data AND Resuuts (Concluded) 


Student Powers’ Academic mark at 
No. score 6 weeks 12 weeks 18 weeks 36 weeks 


48 90 90 90 
49 60 55 
50 80 Gil 
51 94 90 
60 60 

82 61 

74 80 

90 92 

85 90 

74 82 

71 67 

90 95 

70 73 

73 70 

81 89 

90 85 

86 93 

49 86 61 


to both the eighteen weeks and the thirty-six weeks class rolls. Students 
were placed according to the Powers’ ranking and this placement compared 
with a similar placement according to the six, twelve, eighteen, and thirty- 
six weeks averages. 

The following table of results was obtained: 


STUDENT RANKING ACCORDING TO QUINTETTE PLACEMENTS 


Student Powers’ ‘“‘A”’ Academic standing at Powers’ “‘A 
No. “i 6 weeks 12 weeks 18 weeks 36 weeks 36” 


it 7 11 
13 Se 
10 


SCONOT HE Whe 


13 
10 
12 

9 
13 
10 
13 
13 

9 


9 
9 
7 
4 
3 
6 
2 
6 
4 
5 
3 
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Discussion of Results 


Nine students showed a perfect correlation between the Powers’ place- 
ment ranking and the eighteen weeks placement ranking. These cases 
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were numbers 2, 4, 5, 6, 8, 24, 45, 54, and 64. ‘Ten students showed a 
perfect correlation between the Powers’ placement ranking and the thirty- 
six weeks placement ranking. They were numbers 6, 10, 18, 19, 26, 30, 
41, 42, 54,and 64. Therefore, for the year, based on the two semester aver 
ages, only three cases showed a perfect correlation, numbers 6, 54, and 64. 

It seems worthy of note that only the very good and the very poor stu- 
dents show consistent placement througho.t the year. It is evident that 
these classes are damaged less by the extra-curricular activities than the 
other grades of students. The first class has sufficient ability and interest 
to insure their spending the necessary time on their work. The second 
class is hopeless anyway. 

Of the thirteenth quintette, according to the Powers’ placement, only 
two students passed the work of the first semester and only one passed 
that of the second semester. This one student, case number 1, employed 
a special tutor for the last thirty weeks of the academic year. ‘This possibly 
accounted for his passing the course. It ‘would seem wise, therefore, to 
eliminate this group at the start, unless special instructional facilities were 
available. 

In an attempt to explain the poor correlation existing between the re- 

"mainder of the cases and the Powers’ placement, observations were made 
on all students to try to discover contributing causes. The following 
factors were deemed necessary to take into consideration in the interpre- 
tation of the accuracy of the results: 

1. Lazy Students: numbers 21, 22, 24, 25, 32, 35, 39, 40, 44, 46, 27. 
29, 58,61, and 65. ‘Their failure to spend the necessary time in preparation 
most certainly caused a lowering of rank almost directly proportional to 
the intensity of the malady. 

2. Students enrolled in the first half of the course for the second time: 
numbers 26, 28, and 60. ‘Their Powers’ placement rank naturally gave 
abnormal results, because their longer period of preparation introduced 
a new factor. 

3. Students who had allowed one or more years to elapse between 
their high-school and college courses: numbers 10, 11, 13, and 53. ‘Two of 
these people did better than might have been predicted while the other two 
suffered a second complication, mentioned below. 

4. The work of three students was handicapped by outside activities: 
numbers 10, 34, and 53. 

5. Number 31 started in late, accounting for his lower ranking in 
academic marks. 

6. This leaves at least one other large factor unaccounted for, namely, 
the character of the work in the high schools themselves. Numbers 
4, 8, 9, 10, 14, 17, 20, 33, 37, 43, 48, and 51 all came from poorly equipped 
schools and did better work than their rating would normally lead one to 
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expect. On the other hand, from similarly equipped schools numbers 
7, 23, 29, 30, 50, and 53 did poorer work. Again, numbers 36, 38, and 55 
came from well-equipped schools and did better work than predicted, 
while numbers 12, 15, 27, 40, 52, 58, and 65 from similar or better schools 
did much poorer work than their ranking predicted. In general, however, 
it seemed that more injustice was done the students that came from poorly 
equipped schools by such a method of classification than from any other 
cause. Yet, none of these students were so poorly trained that they failed 
to get enough of a grasp of the subject to enable them to keep out of the 
lowest placement group. 

If one were to discount for all these factors mentioned in the first six or 
rather five and a half classes above, a rather high per cent correlation would 
seem to exist. 

The previous method of observing the correlations dealt only with 
individual cases. In an attempt to arrive at general correlations between 
Powers’ Scale “‘A”’ scores and the six, twelve, eighteen, and thirty-six weeks 
averages, correlations were calculated according to Pearson’s formula 


Zfxy 


* “Vhs fy?) 
The following values for “‘r’’ were obtained: 


Six weeks 

Twelve weeks 

Eighteen weeks 

Thirty-six weeks 

These figures showed that the highest general correlation existed at the 

six-weeks period and that this per cent progressively decreased as the period 
of study increased. Now, if this test measured the true ability of a stu- 
dent to handle a course in college chemistry based upon a year of high- 
school chemistry, these correlation values “‘r’’ should become progressively 
higher as the period of study increased. 


Conclusions 


1. The Powers’ Scale ‘“‘A’’ is somewhat of a measure of a student’s 


ittainment at the beginning of the course. 

2. The lowest quintette placement has little chance of satisfactorily 
passing the work in college chemistry, and the higher groups have a 
splendid chance, provided other factors do not become paramount. 

3. The Powers’ placement does a rank injustice to students who work 
hard, have good ability, but poor preliminary training 

4. Assuming that all extra-curricular factors could be eliminated and 
that all preliminary training was equally good or equally poor, it is believed 
that the Powers’ placement could be effectively used to measure the 


ability of the student in this field. 
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INORGANIC CHEMISTRY FOR HOME ECONOMICS CLASSES 
NELLIE M. Naytor, Iowa State CoLLEcE, AMEs, Iowa 

The teaching of chemistry to home economics students is handled so 
differently by the various colleges that there is no uniformity in the 
knowledge of chemistry which accompanies the degree B.S. in home 
economics. There is need for a more careful consideration of the value 
of chemistry in home economics courses and in many schools, a need for 
more cooperation between the chemistry dnd the home economics de- 
partments. 

The course here outlined is given at a school in which twenty-three 
quarter hours of chemistry are required in the home economics course, 
and where all the chemistry is taught in the chemistry department. 
The work includes inorganic, organic, quantitative food, textile, and physi- 
ological chemistry. The work for the girls is largely directed by women 
who have had special training in chemistry and in home economics. 

The inorganic chemistry is planned fo give a complete course which 
will be foundation work for further chemistry courses and which will 
interest the pupils in the subject-matter and its relation to their home 
economics work. ‘The students are met four hours in lecture and recitation 
and three hours in laboratory for each of twenty-four weeks. The group 


who have had high-school chemistry is taught im all classes separately 
from those who have had no high-school course. Standard college text- 
books are used for each of these groups of students, the chapters of the 
text being consistently followed as a basis for the lecture and recitation 


work. 

In planning such a course, two essential factors are considered—first 
the type of student taking the work, and second the content of later 
courses in chemistry and home economics. When a freshman girl comes 
over to a chemistry class, she perhaps leaves a class in cookery, meal 
planning, or color and design, which has held her interest because of her 
familiarity with that work and her sympathetic attitude toward it. En- 
tering her chemistry class, she is bewildered by the array of unrecognized 
pieces of apparatus and the unfamiliar terms used. Can we wonder at a 
lack of attention in the chemistry class as we begin to discuss the law of 
multiple proportion or the percentage of iron in certain ores? Yet we 
can demand that attention if we approach the subject by an explanation 
of how our grandmothers used iron pots and kettles, black and unattractive, 
heavy and hard to handle, while all the time in the clay around us there 
was an abundance of aluminum. At $20.00 per pound, aluminum could 
then only be stored in museum cases, but when a satisfactory process was 
developed for the commercial production of the element from these clays, 
then aluminum came into general use. How delighted we were to put 
away the iron kettles and use the silvery, light weight, durable ware which 
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quickly conducts the heat through the container to the food. After this 
illustration every girl will be alert to listen to the details of the process 
of manufacture of aluminum. A chemistry teacher, before a class of 
home economics students, needs to bridge the gap between familiar home- 
like problems which have held the attention of the girls in their own field 
and the scientific facts which she is intending to disclose to them. 

In all the lectures, illustrations are drawn wherever possible from ma- 
terial with which the home economics student is familiar. Heat of 
condensation is explained as the heat given back when steam in a house 
radiator changes to water. The mysterious effect of pressure upon a 
gas is compared with the effect of pressure upon the clothing in a trunk. 
Increase of pressure reduces the space occupied by the garments and in 
what way is this effected? By diminishing the size of the apparel? No, 
by pressing the garments more compactly in the space. In the same way, 
we compress a gas by reducing the space between the molecules. Ti- 
tration experiments are studied in reference to their application in de- 
termining the acidity of vinegar; hydrolysis of salts is emphasized as a 
factor in the use of washing soda, soap, borax, alum, etc.; the salts present 
in hard water are studied with reference to methods of separating the 
calcium or magnesium ions from other salts by precipitation or by the use 
of water softeners. A model home water softener is demonstrated to 
show the details of the process. While studying phosphorous and cal- 
cium, reference is made to the mineral constituents of the body, and it is 
explained that the body must obtain this material through the food. 
As will be mentioned later, problems are given out to the students, to 
correlate the lecture and recitation work, and to emphasize these same 
interesting points. 

At the time that oxygen and oxidation are being taught, the problems 
involved in the use of oxygen in body processes are briefly considered. 
It is easy to explain the term ‘exothermic reaction” by the illustration 
of the heat developed in burning wood or coal, and it requires only one 
step further to explain that the heat which supports life is the result of 
the burning or oxidation of food in the body. The calorimeter will 
not seem such a mysterious piece of apparatus if the students realize 
that by its use, they may be able to measure the quantity of heat developed 
by oxidation of foods and thus determine the fuel value of certain foods 
for the body just as the chemist ascertains the fuel value of coal for a 
furnace. The principles involved in the use of the calorimeter may be 
emphasized by a few arithmetical calculations on the calories evolved 
by oxidation of certain substances. 

In the laboratory, as in other work, an attempt is made to point out any 
principles similar to or characteristically different from their laboratory 
practice in home economics. At the time the student first uses her outfit, 





1146 JouRNAL OF CHEMICAL EDUCATION OcroBErR, 1926 





the instructor explains the use of the various pieces of apparatus. She 
points out that glassware meant to be heated has round edges and is 
thin, so that when expansion occurs, the glass does not pull apart and 
crack. The student will note that test tubes and beakers are of this 
type of manufacture. Other apparatus has thick square edges and is 
made of heavy glass. We would not boil potatoes in the Mason fruit 
jars; neither would we put the gas bottles over the burner and heat them. 
Students will generally remember such an application of their previous 
knowledge. 

With the codperation of the home economics classes, certain problems 
are taken up simultaneously. For example: Candy-making in the foods 
laboratory is followed by the discussion of saturated and supersaturated 
solutions. ‘That difficult conception loses its terror when we show how 
sodium hydrogen phosphate acts just like the sugar, in dissolving almost 
indefinitely as the solvent is heated and on cooling holds its excess of 
solute until a solid crystal is added. It will always interest the student 
to see that the excess of chemical salts will crystallize in large masses if 
left alone, or in a creamy mass of fine crystals if stirred. ‘Thus the stu- 
dent may see that many chemical laboratory processes are no different 
in principle from those used in their home economics work. 

In the study of colloids, the students prepare colloidal ferric hydroxide, 
arsenic sulfide, etc., and study the properties of these colloidal dispersions 
and the methods used to precipitate them. It is explained in chemistry 
and in the cookery classes that these same principles are used in the prepa- 
ration of such foods as mayonnaise, jellies, gelatin, etc. 

The laboratory work is much better understood by the student if 
the lecture, recitation, and laboratory assignment for a week be concerned 
with the same topic. This has been accomplished by planning a mini- 
mum group of experiments to be studied each week, with one or more 
optional experiments for which a higher grade is received. The students 
perform all experiments and complete all note-book work at the laboratory 
period, and take with them an assignment of suggestive questions con- 
cerning the day’s work. ‘These questions are discussed as a part of 
the recitation lesson. For example, following a lecture and laboratory 
period in which sulfur and its compounds are studied, the following 
questions would appear on the assignment sheet to be used at recitation 
time. 

(1) What are the allotropic forms of sulfur? How is each prepared? 
Characterize each by properties. 

(2) What is the type of reaction used to prepare hydrogen sulfide? 

(3) What are the properties of gaseous hydrogen sulfide? 

(4) How is hydrosulfuric acid formed? An insoluble sulfide? 

(5) Write equations to show the following properties of sulfuric acid— 
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(a) action on a salt; (6) dilute acid with metal; (c) concentrated acid on 
carbon; on a metal; (d) a test for sulfuric acid. 

(6) Sulfur dioxide is an acid anhydride. Explain this statement. 

During each quarter, a group of fifty to seventy-five problems are given 
out in typewritten form to the students and used as supplementary work. 
Most of these problems are of a type found in any chemistry text-book 
or chemical arithmetic. They involve the gas laws, molecular weight 
determinations, proportion problems, percentage composition, etc. Nearly 
one-fourth of these problems will contain material intended to interest 
the girls in the application of chemistry to household problems. A 
few examples follow. (1) A hard water contains 0.015 gram of calcium 
chloride per liter. What weight of washing soda and what weight of 
soap would be required to precipitate the calcium salts from 1000 liters 
of this water? (The students’ attention is called to the economy involved 
in the use of water-softening devices for laundry work.) (2) What 
weight of cream of tartar would be mixed with 100 grams of baking soda 
to make a satisfactory baking powder mixture? (3) Nine hundred 
eighty-five grams of white flour contain 0.197 gram of calcium; 40 
grams of cheese contain 0.372 gram of calcium, etc. What is the per 
cent of calcium in each food? Why is calcium a necessary constituent 
of foods? (The use of calcium salts as bone-building material has been 
discussed in the lectures.) 

A few supplementary pages of material are given out during the quarter 
to interest the students in such topics as the mineral content of precious 
stones, the manufacture and use of nitrated cellulose products, the use 
of silver salts in photography, colloid chemistry in food preparation 
and others in process of development. ‘The statement of Charles Mayo, 
Rochester surgeon, is given as one of these supplementary pages, a part 
of which follows. ‘The average man’s body would furnish fat enough 
to make seven bars of soap, iron enough for a medium-sized nail, sugar 
enough to fill a salt-shaker, lime enough to whitewash a chicken coop, 
phosphorus enough to make the tips of two thousand two hundred 
matches, magnesium enough for a dose of magnesia, potassium enough to 
explode a toy cannon, and sulfur enough to rid a dog of fleas.” The stu- 
dents generally take a questioning attitude toward this supplementary 
material and it helps them to realize that chemistry is not a subject 
apart from their daily life, but rather that everything in the earth, on 
the earth and around the earth is made up of the elements and compounds 
with which they deal in their laboratory work. 

This discussion has shown the use of illustrative material in teaching 
inorganic chemistry to a group of home economics students. The topics 
mentioned do not infringe upon the content of later courses in chemistry 
because they are discussed briefly and in relation to the inorganic subject. 
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The development of the fundamental principles of general chemistry 
is kept continuously in mind in giving the course. There is a hope that 
these students, having studied chemistry in its relation to their practical 
problems, may have a vision of a closer relationship between the sciences 
and home economics. 


Best Food Dyes Made in America. How American chemists had to get busy to 
maintain the pretty pre-war colors of domestic candies and cake icings with home-made 
dyes during the World War and afterwards, was described at the recent meeting of 
the American Chemical Society by W. C. Bainbridge of Brooklyn, N. Y. From 1907 
to 1914 food colors were purified from imported crude dyes from Germany, but after 
that time American manufacturers had to produce their own from domestic raw ma- 
terials, Mr. Bainbridge said. 

“The use of coloring matter in foodstuffs is an old established practice which 
originated in the workshop of Nature,’’ Mr. Brainbridge explained. ‘‘Man in his en- 
deavor to meet the culinary requirements of advancing civilization found it necessary 
to perpetuate the familiar and characteristic hues that suffered deterioration in the 
process of cooking or preserving. Thus the art of tinting foodstuffs was established. 

“At first the juices of such vegetables or fruits as lent themselves readily to 
extraction and concentration were employed,’’ Mr. Bainbridge said, ‘“Those coloring 
matters were as a rule easily destroyed and the results were not satisfactory. But 
the advent of coal-tar colors brought the desired permanent shades and hues and these 
soon found wide use. In 1907 the U. S. Government passed a law making the use of 
certain of the harmless coal-tar colors in food permissible and barring the rest.” 

The war established a new industry in the United States and a larger variety of 
truly superior dyes are now being produced here as a result, it is said.— Science Service 

Female Sex Gland Extract Studied. The chemical substance that controls sexual 
reactions in the female and which was recently first isolated from the ovarian gland 
has been subjected to many laboratory tests since its discovery and many of the prop- 
erties and effects of this vital substance have been studied. J. O. Ralls, C. N. Jordan, 
and E. A. Doisy of the St. Louis School of Medicine have succeeded in making a highly 
pure preparation of the hormone free from cholesterol, a substance present in all body 
tissues, they told members of the American Chemical Society at its recent meeting. 

A chemical analysis of the purified substance showed that it contains carbon, 
hydrogen, nitrogen, phosphorus, and oxygen. As oxidation destroys the power of the 
extract, a study was made to see whether anti-oxidizing agents would enhance its keep- 
ing qualities—Science Service 

Bone Marrow Is Good Blood Tonic. ‘The snarling, bone-splitting, marrow-sucking 
cave man who ate things that modern man’s nostrils curl at was at least not anemic. 
Chauncey Leake of the University of Wisconsin has made a preparation of red bone 
marrow and dried spleen which he says is an excellent tonic for making good red blood 
for weak people. His preparation is to be taken by the mouth, Mr. Leake explained 
to members of the American Chemical Society. It does not deteriorate on standing 
and has no untoward side effect on the patient. 

Tests showed, Mr. Leake said, that dried spleen and bone marrow each stimulate 
red blood-cell production but they are most active when they are taken together. When 
combined in fifty-fifty portions the mixture contains about one-fourth of one per cent 
of water-soluble iron. The beneficial properties of the mixture are not destroyed 
when heated as hot as boiling water.—Science Service 





Voi. 3, No. 10 THe LeypEN Papyrus X 





THE LEYDEN PAPYRUS X 
An English Translation with Brief Notes 


EARLE RADCLIFFE CALEY, MONROEVILLE, OHIO 
I. Introduction 


The chemical arts and knowledge of the ancient world are known to 
us chiefly through the writings of Pliny, Dioscorides, Theophrastus, 
Vitruvius, and a few other writers, aided in a considerable degree by the 
examination and chemical analysis of the various relics and remains of 
the older civilizations. While these writings do furnish us with a very 
considerable degree of information concerning the beginnings of chemical 
knowledge they are, at the best, only indirect sources and are lacking in 
details. By a fortunate chance, however, there have come to light in 
recent years two original sources in the form of two remarkable Greek 
papyri known to students of the early history of chemistry as the Leyden 
Papyrus X and the Stockholm Papyrus. These invaluable documents 
are by far the most ancient that we possess dealing with chemical arts 
and operations as such. The earliest authentic alchemical manuscript 
is that of St. Marks at Venice which is believed to have been transcribed 
from earlier writings during the tenth or eleventh centuries. These two 
papyri have, however, upon the basis of unquestioned philological and 
paleographic evidence, been ascertained to have been written at about the 
end of the third century A.D. so that they are by far the earliest original 
historical evidence that we have in our possession concerning the nature 
and the extent of ancient chemical knowledge. ‘They are, therefore, of the 
highest value for the history of chemistry and throw a whole flood of light 
upon the origins of the pseudo-science, alchemy, as the researches of 
Berthelot have so clearly demonstrated.! 

These two documents formed part of a valuable collection of Greek 
papyri gathered at Thebes by Johann d’Anastasy, vice-consul for Sweden 
at Alexandria, Egypt, during the first decades of the nineteenth century. 
The major portion of this collection was sold in 1828 to the Netherlands 
Government and deposited in the Museum of Antiquities at Leyden. The 
examination of the various papyri in this collection occupied a period of 
nearly forty years, the first results being published by the Netherlands 
Government in 1843. None of the papyri first translated offered any 
results of chemical interest. It was known, though, through preliminary 
researches that some of the remaining documents were in the nature of 
‘technical treatises. It was not until 1885 that the remaining papyri 
together with their Latin translations were made public by the Nether- 
lands Government in the form of a volume entitled: Papyri Graect muse 


1M. Berthelot, “Les Origines de L’Alchemie,” Paris, 1885. 
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antiquarit publict Lugdunt Batavt . . . . Edidit, interpretationem latinam, an- 
notationem, indices et tabulas addidit C. Leemans, Musei antiquarii Lugduni 
Batavi Director. From the chemical point of view the most interesting 
of the papyri then translated into Latin was the one now known as the 
Leyden Papyrus X, which is under our special consideration at the present 
time. 

A similar Egyptian papyrus has been quite recently brought to light 
in Sweden and published with extensive notes by Otto Lagercrantz. An 
investigation has revealed the fact that this papyrus also formed part of 
the collection of Johann d’Anastasy and that it was a special gift made 
to the Swedish Academy of Antiquities at Stockholm by this collector in 
1832. There it remained unnoticed until a transfer of the document to 
the Victoria Museum at Upsala brought it to the attention of the above- 
mentioned philologist. A comparison with the Leyden Papyrus has 
established the fact that the two papyri are not only contemporaneous, 
but that they were also probably the wérk of the same writer. ‘Together 
they form a most remarkable collection of chemical recipes and processes. 
The writer hopes to publish in the near future a complete English transla- 
tion of the Stockholm Papyrus similar to the translation of the Leyden 
Papyrus here given. This latter papyrus will now be especially con- 
sidered. ; 

The Leyden Papyrus X is in a remarkable state of preservation. It is 
formed of ten large leaves, each about thirty centimeters long and having 
a width of around thirty-four centimeters. It contains sixteen pages of 
writing of from twenty-eight to forty-seven lines each, in Greek capital 
letters such as were in use during the third century A.D. It gives evidence 
of having been copied from still earlier documents and is full of grammati- 
cal errors and incorrect spellings.? It is written in the form of a recipe 
book and the recipes are often in an abbreviated, incomplete form such 
as workers, more or less familiar with the nature of the process, would use. 
The total number of recipes given is one hundred and eleven. Seventy- 
five of these deal with methods for purifying metals, making alloys, 
testing metals for purity, imitating precious metals, and coloring the sur- 
faces of metals and alloys. There are fifteen recipes on methods for 
writing in letters of gold and silver. Eleven recipes deal with methods 
of making dyes and dyeing cloth in purple and other colors. The last 
eleven recipes are simply short extracts from the Materia Medica of 
Dioscorides Pedanius. They are chiefly descriptions of certain minerals. 
It is of interest to note that the extracts in the papyrus are very close to 
the present editions of this Greek writer compiled from quite different 
sources. No translation is given of these extracts since they are contained 


2 C. Leemans, Op. Cit., and M. Berthelot, ‘Introduction a L’Etude de la Chimie 
Des Anciens et du Moyen Age,’”’ Paris, 1889. 
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in published editions of the work of this author.* No English translation 
of the papyrus in its entirety has ever been published as far as the writer 
knows. A few recipes have been published previously by Stillman but 
these have been retranslated here in a more accurate manner. The author 
has based his translation upon the work of Leemans, previously noted, 
and upon the French translation of Berthelot.» An endeavor has been 
made to give a close literal translation. Words in parentheses are lacking 
in the original, but are thought necessary to give the proper meaning in 
the various places where used. Words and phrases needing special inter- 
pretation are discussed in the form of brief notes following each recipe. 
A more detailed discussion of the general chemical significance and value 
of the recipes will be given following the text of the translation. 


II. The Translation 


1. Purification and Hardening of Lead. 

Melt it, spread on the surface lamellose alum and copperas reduced to a fine powder 
and mixed, and it will be hardened. 

The word alum or rather ‘‘alumen”’ was employed by the ancient writers as a general 
term to signify a variety of products. Generally, they were impure mixtures of sulfates 
of iron and aluminum. ‘This must have been widely used for purifying metals as the 
following recipes show. 

2. Another (Purification) of Tin. 

Lead and white tin are also purified with pitch and bitumen. They are made pure 
by having alum, salt of Cappadocia and stone of Magnesia thrown on their surfaces. 

The ancient practice of naming chemical products and minerals according to the 
place of their origin is well shown in this recipe. The “salt of Cappadocia” probably 
was common salt while ‘“‘stone of Magnesia” had various meanings but generally re- 
ferred to magnetic iron oxide or to hematite. 

3. Purification of Tin that is put into the Alloy of Asem. 

Take tin purified of any other substance, melt it, let it cool; after having well mixed and 
covered it with ol, melt it again; then having crushed together some oil, some bitumen, and 
some salt, rub it on the metal and melt a third time; after fusion, break apart the tin after 
having purified it by washing; for it will be like hard silver. Then if you wish to employ 
it in the manufacture of silver objects, of such a kind that they cannot be found out and which 
have the hardness of silver, blend 4 parts of silver and 3 parts of tin and the product will be- 
come as a silver object. 

The word asem or ‘‘asemon’’ was employed for alloys intended to imitate gold or 
silver, most generally the latter. 

4. Purification of Tin. 

Liquid pitch and bitumen, a part of each; throw (them on the tin), melt, stir. Dry 

pitch, 20 drachmas; bitumen, 12 drachmas. 


3 Such as “Des Pedanios Dioskorides....in fiinf Buchern.” Translated by J. 
Berendes, Stuttgart, 1902. 

4 Stillman, “Story of Early Chemistry,” Chapter II, D. Appleton & Co., New York, 
1924, 

5 Contained in his ‘Introduction a L’Etude de la Chimie Des Anciens et du Moyen 


” 


Age. 
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5. Manufacture of Asem. 


Tin, 12 drachmas; mercury, 4 drachmas; earth of Chios, 2 drachmas. To the melted 
tin, add the crushed earth, then the mercury, stir with an iron, and put (the product) in use. 


The “earth of Chios’”’ mentioned here was a kind of clay. 


6. The Doubling of Asem. 

One takes: refined copper, 40 drachmas; asem, 8 drachmas; tin in buttons, 40 drachmas; 
one first melts the copper and after two heatings, the tin; then the asem. When all are 
softened, remelt several times and cool by means of the preceding composition. After hav- 
omg augmented the metal by these proceedings, clean it with talc. The tripling is effected 
by the same procedure, the weights being proportioned in conformity with what has been 
stated above. 


The preceding composition referred to in this recipe apparently refers to No. 5. 


7. Inexhaustible Stock. 

It is prepared by the procedures described in the doubling of asem. If you wish to 
deduct 8 drachmas from the stock, separate them and remelt with 4 drachmas of this same 
asem; melt these three times and then repeat, then cool and place in reserve in the talc. 


8. Manufacture of Asem. 

Take soft tin in small pieces, purified four times; take 4 parts of it and 3 parts of pure 
white copper and 1 part of asem. Melt, and after the casting, clean several times and make 
with it whatever you wish to. It will be asem of the first quality, which will deceive even the 


artisans. 


The term, “‘white copper,” refers to a particular copper alloy. A single word 
“‘Aes”’ was applied by the Ancients to both pure copper and its alloys. 


9. Manufacture of Fusible Asem. 

Copper of Cyprus, 1 mina; tin in sticks, 1 mina; stone of Magnesia, 16 drachmas; 
mercury, 8 drachmas, stone of Paros, 20 drachmas. Having melted the copper, throw the 
tin on it, then the stone of Magnesia in powdered form, then the stone of Paros, and finally 
the mercury; stir with an iron rod and pour at the desired time. 


The island of Cyprus was an important source of copper in ancient times and the 
metal from this source was considered then to be of superior quality. ‘Stone of Paros” 
is mentioned by Pliny as being a white, hard stone similar to the marble from this place. 


10. . Doubling of Asem. 


Take refined copper of Cyprus, throw upon it equal parts, that is, 4 drachmas of sali 
of Ammon and 4 drachmas of alum; melt and add equal parts of asem. 


11. Manufacture of Asem. 

Purify lead carefully with pitch and bitumen, or tin as well; and mix cadmia and 
litharge in equal parts with the lead, and stir until the alloy is completed and solidifies. Ii 
can be used like natural asem. 


The word ‘‘cadmia”’ was applied to condensed fumes and smoke gathered from the 
interior of copper and brass smelters and hence was often a complex mixture of metallic 
oxides. In a special sense it meant zinc oxide. “Natural asem’’ was the naturally 
occurring alloy of gold and silver known as electrum. 
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12. Manufacture of Asem. 

Take some shreds of (metallic) leaves, dip in vinegar and white lamellose alum and let 
them soak during seven days, and then melt with a fourth part of copper, 8 drachmas of 
earth of Chios, 8 drachmas of asemian earth, 1 drachma of salt of Cappadocia (and) addi- 
tional lamellous alum, 1 drachma; mix, melt, and cast the black (refuse) from the surface. 


The nature of the metal first used is not stated. The chemical nature of the 
“asemian earth” is also unknown to us. 


13. Manufacture of an Alloy. 
Copper from Galacia, 8 drachmas; tin in sticks, 12 drachmas; stone of Magnesia, 6 
drachmas; mercury,-10 drachmas; asem, 5 drachmas. “ 


14. Manufacture of an Alloy for a Preparation. 
Copper, 1 mina, melt and throw on it 1 mina of tin in buttons and use thus. 


15. The Coloration of Gold. 

To color gold to render it fit for usage. Misy, salt, and vinegar accruing from the 
purification of gold; mix it all and throw in the vessel (which contains it) the gold described 
in the preceding preparation; let 1t remain some time, (and then) having drawn (the gold) 
from the vessel, heat it upon the coals; then again throw it in the vessel which contains the 
above-mentioned preparation; do this several times until 1t becomes fit for use. 


According to Pliny the “‘misy” of the Ancients was either iron or copper pyrites 
or oxidation products of these, that is, basic iron or copper sulfates or various mixtures 
of these salts. (See Pliny, “Natural History,’”” Book XXXIV, chap. 31.) 


16. Augmentation of Gold. 

To augment gold, take cadmia of Thracia, make the mixture with cadmia in crusts, 
or that from Galacia. 

This is apparently the beginning of a longer recipe. No. 17 seems to be the re- 
mainder of it. Berthelot has suggested that the title of No. 17 was a comment or gloss 
erroneously copied into the papyrus by a copyist. 


17. Falsification of Gold. 

Misy and Sinopian red, equal parts to one part of gold. After the gold has been thrown 
in the furnace and it has become of good color, throw upon it these two ingredients, and re- 
moving (the gold) let it cool and the gold is doubled. 


The meaning of ‘“‘sinopian red” is various. ‘The description of Dioscorides (Ma- 
teria Medica V, 3) would make it appear that it was an iron ochre, although it sometimes 
referred to red lead. 


18. Manufacture of Asem. 

Tin, a tenth of a mina; copper of Cyprus, a sixteenth of a mina; mineral of Magnesia, 
a thirty-second; mercury, two staters. Melt the copper, throw on it at first, the tin, then the 
stone of Magnesia; then having melted these materials, add to them an eighth (part) of good 
white asem of a suitable nature. Then, when the alloying has taken place and at the time of 
cooling, or of remelting together, add then the mercury last of all. 


19. Another (Formula). 


Copper of Cyprus, 4 staters; earth of Samos, 4 staters; lamellose alum, 4 staters; 
common salt, 2 staters; blackened asem, 2 staters, or if you desire to make it more beautiful, 





1154 JOURNAL OF CHEMICAL EDUCATION OcTOBER, 1926 





4 staters. Having melted the copper, spread upon it the earth of Chios and the lamellose 
alum crushed together, stir in such a way as to mix them; and having melted this asem, pour. 
Having mixed that which has just been melted with some (wood of) juniper, burn it; before 
setting aside after having heated it, extinguish the product in lamellose alum and salt taken 
in equal parts, with some slimy water slightly thick; and if you wish to finish the work im- 
merse again in the above-mentioned; heat so (the metal) becomes white. Take care to em- 
ploy refined copper beforehand, having heated it at the- beginning and submitted it to the ac- 
tion of the bellows, until this has rejected its scale and become pure; and then use it as has 


just been stated. 


20. Another (Formula). 

Take a Ptolemaic Stater; for they contain copper in their composition and immerse 
it; now, the composition of the liquid for the immersion is this: lamellose alum, common 
salt, in vinegar for immersing; (make it of) slimy thickness. After having immersed and at 
the moment when the melted metal has been cleaned with this composition, heat, then im- 
merse, then take out, then heat. 


20. (An additional part without a title). 
Here is the composition of the liquid for immersing: lamellose alum, common salt, 
in the vinegar for immersing; (make of) slimy thickness; having immersed in this mixture, 


heat, then immerse, then take out, then heat; when you have immersed four times or more, by 
previously heating each time, the (metal) will become superior to blackened asem. The 


more numerous the treatments, heatings, and immersions are the more tt will improve. 


21. Treatment of Hard Asem. 


How it is expedient to proceed to change black and hard asem into a white and soft 
(metal). Taking some leaves of the castor-oil plant infuse them a day in water; then soak 


(it) in the water. before melting and melt twice and sprinkle with aphronitron. And throw 


alum on the casting; put into use. It possesses quality for it is beautiful. 


‘The word ‘‘aphronitron’”’ was applied to a variety of saline efflorescences especially 
from dry or arid regions. Most probably it was a natural alkali which was essentially 
sodium carbonate. 


22. Another (Formula). 
A remedy for all tarnished asem. Taking straw, barley, and wild rue, infuse in vinegar, 
pour on it some salt and coals; throw it all in the furnace, blow for a long while and let cool. 


23. Whitening of Copper. 

For whitening copper, in order to mix tt with equal parts of asem, so thet no one can 
recognize it. Taking some Cyprian copper, melt it, throwing on it 1 mina of decomposed 
sandarach, 2 drachmas of sandarach of the color of iron, and 5 drachmas of lamellose 
alum and melt (again). In the second melting, there is thrown on 4 drachmas, or less, of 
wax of Pontus: it is heated and then poured. 


Sandarach was the term used to denote the native arsenic sulfide that is today 
known as realgar by the mineralogists. ‘‘Decomposed sandarach”’ possibly referred 
to that subjected to a roasting process and would in reality be the oxide. 


24. Hardening of Tin. 


For hardening tin, spread separately (on its surface) lamellose alum and copperas; 
if, moreover, you have purified the tin as is necessary and have employed the materials 
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previously named, in such a way that they did not escape by flowing away during the heating, 
you will have Egyptian asem for the manufacture of objects (of jewelry). 


25. Gold Polish. 

For treating gold, otherwise called, purifying gold and rendering it brilliant: Misy, 
4 parts; alum, 4 parts; salt, 4 parts. Pulverite with water. And having coated the gold 
(with it), place it in an earthenware vessel deposited in a furnace and luted with clay, (and 
heat) until the above-named substances have become molten, then withdraw it and scour 
carefully. 


26. Purification of Silver. 

How silver is purified and made brilliant. Take a part of silver and an equal weight 
of lead; place 1n a furnace, and keep up the melting until the lead has just been consumed; 
repeat the operation several times until tt becomes brilliant. 


27. Coloring in Silver. 

For silvering objects of copper: tin in sticks, 2 drachmas; mercury, 2 drachmas; earth 
of Chios, 2 drachmas. Melt the tin, throw on the crushed earth, then the mercury, and stir 
with an iron and fashion into globules. 


28. Manufacture of Copper Similar to Gold. 

Crush some cumin; pour on it some water, dilute, and let it remain in contact during 
three days. On the fourth day shake, and if you wish to use it as a coating mix chrysocolla 
with it; and the gold will appear. 

The word chrysocolla referred to salts of copper and to a gold alloy used for soldering 
gold. Inthe above recipe, which is evidently a varnish, the latter was probably used ina 
pulverized form. 

29, Manufacture of Fusible Asem. 

Copper of Cyprus, 1 part; tin, 1 part; stone of Magnesia, 1 part; raw stone of Paros 
powdered finely. One melts the copper first, then the tin, and then the stone of Magnesia; 
then next, one throws the pulverized stone of Paros upon this; the stirring is done with an 
iron and the operation ts performed in a crucible. 

30. Manufacture of Asem. 


Tin, a measure; copper of Galacia, a half measure. Melt at first the copper, then the 
tin, stir with an tron, and throw on it dry pitch, until it is saturated; immediately pour, 


remelt, employing lamellose alum in the same manner as the pitch, and then pour (again). 
If you wish to melt the tin first, then the copper in filings after, follow the same proportions 


in the same manner. / 
31. Preparation of Chrysocolla. 

Solder for gold is prepared thus: copper of Cyprus, 4 parts; asem, 2 paris; gold, 1 part. 
The copper ts first melted, then the asem and finally the gold. 
32. To Recognize the Purity of Tin. 

After having melted, place some papyrus below it and pour; if the papyrus burns, the 
iin contains some lead. 
33. Manufacture of Solder for Working Gold. 


How one goes about making the solder for works of gold: Gold, 2 parts; Copper, 1 part; 
melt (and) divide up. When you desire a brilliant color melt with a little silver. 
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34. A Procedure for Writing in Letters of Gold. 


To write in letters of gold, take some mercury, pour it in a suitable vessel, and add to it 
some gold in leaves; when the gold appears dissolved in the mercury, agitate sharply; add a 
little gum, 1 grain for example, and, (after) letting stand, write in the letters of gold. 


35. Another (Recipe). 
Golden-colored litharge, 1 part; alum, 2 parts. 
36. Manufacture of Asem that is Black like Obsidian. 


Asem, 2 parts, lead, 4 parts. Place in an earthen vessel, throw on it a triple weight of 
unburnt sulfur, and having placed it in the furnace, melt. And having withdrawn it from 
the furnace, beat, and make what you wish. If you wish to make figured objects in beaten 
or cast metal, then polish and cut. It will not rust. 


37. Manufacture of Asem. 

Good tin, 1 part; add to it, dry pitch, one quarter of the weight of the tin; having stirred, 
let the pitch froth until it has been completely ejected; then, having let the tin solidify, remelt 
it and add 13 drachmas of tin (and) 1 drachma of mercury, (then) stir up; let cool and work 
just like asem. ’ 

38. For Giving to Objects of Copper the Appearance of Gold. 


And neither touch nor rubbing against the touchstone will detect them, but they can serve 
especially for (the manufacture of) a ring of fine appearance. Here is the preparation for 
this. Gold and lead are ground to a fine powder like flour, 2? parts of lead for 1 of gold, then 
having mixed, they are incorporated with gum, and one coats the ring with this mixture; then 
itis heated. One repeats this several times until the object has taken the color. It is difficult 
to detect (the fraud), because rubbing gives the mark of a gold object, and the heat consumes 


the lead but not the gold. 
39. Writing in Letters of Gold. 
Letters of gold: saffron (and) bile of a river tortoise. 


40. Manufacture of Asem. 


Take white tin, finely divided, (and) purify it four times; then take 4 parts of it, and a 
fourth part of pure white copper and 1 part of asem (and) melt: when the mixture has been 
melted sprinkle it with the greatest possible quantity of salt, and make what you wish with 
it, either by hammering or by any way you please. The metal will be equal to true asem, so 
much so as to deceive even the artisans. 


41. Another (procedure). 
Silver, 2 parts; purified tin, 3 parts; copper (?) drachmas; melt, then remove and 
clean; put in use for works of silver of the best kind. 


42. Coating of Copper. 

If you desire that the copper shall have the appearance of silver; after having purified 
the copper with care, place it in mercury and white lead; mercury alone suffices for coating 
it. 


43. Testing of Gold. 

If you wish to test the purity of gold, remelt it and heat it: if it is pure it will keep its 
color after heating and remain like a piece of money. If it becomes white, it contains silver; 
af it becomes rougher and harder some copper and tin; if it blackens and softens, lead. 
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44, Testing of Silver. 


Heat the silver or melt tt, as with gold; and if it remains white (and) brilliant, it is pure 
and not false; if it appears black, it contains some lead; ij it appears hard and yellow, it 
contains some copper. 


45. Writing in Letters of Gold. 
To write in letters of gold. Write what you desire with goldsmith’s solder and vinegar. 
46. Cleaning of Copper Objects. 


Having boiled some beets, carefully clean the objects of copper and silver with the juice. 
The beets are boiled in water. 


47. Copper Equal to Gold. 


Copper equal to gold in color, as follows: grind some cumin in water; let it set carefully 
during three days; on the fourth, having wet (it) abundantly, coat the copper (with it) and 
write whatever you wish. For the coating and the writing have the same appearance. 


48. Cleaning of Silver Objects. 


Clean with sheep’s wool, after having dipped in sharp brine; then clean with sweet water 
and put into use. 


49. Gilding of Silver. 


For gilding a vase of silver or copper without leaves (of gold), dissolve some yellow natron 
and some salt in water, rub it with this and it will be (gilded). 


The chemical nature of “yellow natron” is not known with certainty. From cer- 
tain passages in Pliny and other writers it would appear that this was a sodium sulfide 
made by fusing sulfur and native sodium carbonate together. In this case the metal 
would not be gilded but would at least be colored by the above recipe. 


50. Writing in Letters of Gold. 


Grind arsenic with gum, then with some well water; in the third place, write. 
The word arsenic in this recipe refers to the native yellow arsenic sulfide. 


Gilding of Silver. 
Grind misy with sandarach and cinnabar and rub the object with it. 


Writing in Letters of Gold. 


After having dried the gold leaves, grind with gum and write. 


Preparation of Liquid Gold. 


Place some leaves of gold in a mortar, grind them with some mercury and it is done. 


55. Coloration in Gold. 

How one should prepare gilded silver. Mix some cinnabar with alum, pour some white 
vinegar upon this, and having brought it all to the consistency of wax, press out several times 
and let it stand over night. 

56. Preparation of Gold. 
Asem, 1 stater, or Copper of Cyprus, 3; 4 staters of gold; melt together. 
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57. Another Preparation. 

To gild silver in a durable fashion. Take some mercury and some leaves of gold, and 
make up into the consistency of wax; taking the vessel of silver, clean it with alum, and taking 
a little of the waxy material, lay it on with the polisher and let the material fasten itself on. 
Do this five times. Hold the vessel with a genuine linen cloth in order not to soil it. Then 
taking some embers, prepare some ashes (and with them) smooth (it) with the polisher and 
use as a gold vessel. It can be submitted to the test for regular gold. 


58. Writing in Letters of Gold. 

+ Golden-colored arsenic, 20 drachmas; pulverized glass, 4 staters; of white of egg, 2 
staters, white gum, 20 staters, saffron... .after having written, let dry and polish with a 
tooth. 


59. Manufacture of Asem. 

Asem is also prepared with copper; (silver) 2 mina; tin in grains, 1 mina; melting 
first the copper, throw on it the tin and some talc called chalk, a half to one mina; proceed 
until you see the silver and the chalk melt; after which the remainder will have been dissi- 
pated and only the silver will remain, then let it cool, and use it as asem preferable to the 
genuine 2 

The chemical nature of the mineral or flux called talc or chalk in this recipe is un- 
known. Certainly it does not correspond to the substances of that name that we are 
acquainted with. 


60. Another (Preparation). 


Everlasting asem is prepared thus: 1 stater of good asem; add to it 2 staters of refined 
copper, melt two or three times. 
61. Whitening of Tin. 

To whiten tin. Having heated (it) with alum and natron, melt. 


62. Writing in Letters of Asem. 
Dilute some copperas and some sulfur with vinegar; write with the thickened material. 


63. Writing in Letters of Gold. 


Flower of cnecos, white gum, white of egg mixed in a shell, and incorporate with bile 
of tortoise, by estimation as one does for colors; put into use. The very bitter bile of a calf 
also serves for the color. 


The plant mentioned here was evidently one containing yellow coloring matter 
although its exact species is not known. 
64. Testing of Asem. 

To recognize if asem is false. Place it in brine (and) heat; if it is false, it will blacken. 
65. Cleaning of Tin. 

Place some gypsum on a rag and scour. 
66. Cleaning of Silver. 

Employ moist alum. 
67. Coloring of Asem. 


Cinnabar, 1 part, lamellous alum, 1 part, Cimolian earth, 1 part; moisten with sea 
water and put into use. 





Voi. 3, No. 10 Tue LEYDEN Papyrus X 





68. Softening of Copper. 
Heat it; place it in bird dung and after cooling, take out. 


69. Coloring of Gold. 


Roasted misy, 3 parts; lamellose alum, (and) celandine, about 1 part; grind to the con- 
sistency of honey with the urine of a small child and color the object; heat and immerse in 
cold water. 


70. Writing in Letters of Gold. 


Take a quarter portion of tested gold, melt in a goldsmith’s crucible; when it has become 
molten add a carat of lead; after it has become alloyed, set it aside, cool and take a mortar 
of jasper, throw in it the melted material; add 1 carat of natron and carefully mix the powder 
with some strong vinegar, in the same manner as for an eye-salve medicine, for three days; 
then when the mixture 1s completed, incorporate 1 carat of lamellose alum, write and polish 
with a tooth. 


71. Writing in Letters of Gold. 


Soft leaves of Gold; pulverize with mercury in a mortar; and employ them in writing, 
after the manner of black ink. 


72. Another (Preparation). 


Incombustible sulfur...., Lamellose alum...., gum...., sprinkle the gum with 
water, 


73. Another (Preparation). 


Unburnt sulfur...., lamellose alum, a drachma; add a medium quantity of dry rust; 
pulverize the rust, the sulfur, and the alum finely; mix properly, grind with care and employ 
it for writing in the same way as black ink by diluting it with some wine free from sea water. 
Write upon papyrus or parchment. 


74. Another (Preparation). 


To write in letters of gold, without gold. -Celandine, 1 part; pure resin, 1 part; golden- 
colored arsenic, of the fragile kind, 1 part; pure gum; bile of tortoise, 1 part; the liquid part 
of eggs, 5 parts; take 20 staters by weight of all these materials dried; then throw in 4 staters 
of saffron of Cilicia. Can be used not only on papyrus or parchment, but also upon highly- 
polished marble, or as well when you wish to make a beautiful design upon some other object 
and give it the appearance of gold. 

75. Gilding. 

Gilding gives the same‘effect. Lamellose arsenic, copperas, golden sandarach, mer- 
cury, gum tragacanth, pith of arum, equal parts; dilute the whole with the bile of a goat. 
It is applied upon copper objects, upon silver objects, upon figures (in metal) and upon small 
shields. The copper should not have a rough surface. 

The terms “lamellose arsenic’ and ‘‘golden sandarach”’ in the above recipe un- 


doubtedly referred to varieties of the native sulfides of arsenic that we term as realgar 
and orpiment. Pliny and Dioscorides both describe these minerals in their writings. 


76. Another (Procedure). 


Misy from the mines, 3 staters; alum from the mines, 3 staters; celandine, 1 stater; 
pour on these the urine of a small child; grind together until the mixture becomes viscous and 
immerse (the object in it). 


3s 


sere 
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77. Another (Procedure). 

Take some cumin, crush it (and) let it infuse three days in water, on the fourth take out; 
coat the objects of copper with it, or whatever you wish. It is necessary to keep the vessel 
closed during the three days. 

78. Writing in Letters of Gold. 
Grind some gold leaves with gum, dry and use like black ink. 


79. Writing in Letters of Silver. 

To write in letters of silver. Litharge, 4 staters; dilute with the dung of a pigeon and 
séme vinegar; write with a stylus passed through the fire. : 
80. Coloring of Asem. 

Cinnabar, Cimolian earth (and) liquid alum, equal parts; mix with sea water, heat and 
dampen several times. 
81. Coloration in Silver. 


Such that it can only be removed by fire. Chrysocolla, ceruse, earth of Chios and mer- 
cury ground together; add some honey and having first treated the vessel with natron, coat 
(the vessel) with it. 

Ceruse or cerussa was the ancient term for white lead, which was well-known and 
widely employed as a cosmetic by the Greeks and Romans. 


82. Hardening of Tin. 


Melt it, add to it a homogeneous mixture of lamellose alum and copperas; pulverize 
and sprinkle (over the metal) and it will be hard. 


83. Manufacture of Asem. 


Good tin, 1 mina; dry pitch, 13 staters; bitumen, 8 staters; melt in a vessel of baked 
earth luted around (the top); after having cooled, mix 10 staters of copper in round grains 
and 3 staters of asem first and (then) 12 staters of broken stone of Magnesia. Melt, and make 
what you wish. 


84. Manufacture of Egyptian Asem. 


Recipe of Phimenas (or Pammenes). Take some soft copper of Cyprus, purify it with 
some vinegar, some salt and some alum; after having purified it, melt 10 staters of the copper 
throwing on it 3 staters. of well-purified ceruse, 2 staters of golden-colored litharge, after 
which it will become white. Then add to it 2 staters of very soft asem without blemish and the 
product will be obtained. Take care in melting that it does not liquate. This is not the 
work of an ignorant person, but of an experienced man, and the union of the two metals will 
be good. 


85. Another (Procedure). 


An exact preparation of asem, preferable to that of asem properly so-called. Take: 
orichalcum, 1 drachma for example; place in a crucible until it melts; throw upon it 4 
drachmas of salt of Ammon or Cappadocian salt; remelt, add to it lamellose alum, (in an 
amount equal to) the weight of an Egyptian bean; remelt, add to it 1 drachma of decomposed 
sandarach, not the golden sandarach but that which whitens; then transfer to another crucible 
previously coated with earth of Chios; after fusion add a fourth part of asem and put into use. 


Orichalcum or aurichalcum as it was sometimes spelled was an alloy consisting 
mainly of copper and zinc, in other words what we term today as brass. ‘The term 
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‘‘decomposed sandarach’”’ in the above would seem to indicate that the native arsenic 
sulfides were sometimes roasted and the resulting product, which would be essentially 
arsenious oxide was then used in making alloys. 


86. Another (Proceeding). 


Take: tin, 12 drachmas; mercury, 4 drachmas; earth of Chios, 2 drachmas; melt the 
tin, throw upon it the earth in powder, (and) then the mercury; stir with a bar of iron; 
fashion into globules. 


87. Doubling of Gold. 


For augmenting the weight of gold. Melt (it) with a fourth part of cadmia, and it will 
become heavier and harder. 


88. Another (Proceeding). 

Gold can be altered and increased by means of misy and earth of Sinopus. One first 
casts it in the furnace with equal parts (of them). When it has become clear in the crucible, 
one adds each as it ts desired, and the gold is doubled. 


89. Another (Preparation). 

The invention of sulfur water. A handful of lime and another of sulfur in fine powder; 
place them tn a vessel containing strong vinegar or the urine of a small child. Heat it from 
below, until the supernatant liquid appears like blood. Decant this latter properly in order 
to separate it from the deposit, and use. 


90. How Asem is Diluted, 


Having reduced the asem into leaves and having covered it with mercury and applied (it) 
strongly upon the leaf, one sprinkles pyrites upon the leaf thus prepared, and places it upon 
the coals, in order to dry it up to the point when the color of the leaf appears changed; for the 
mercury evaporates and the leaf softens. Then one incorporates in the crucible 1 part of 
gold, (and) @“parts of silver. Having blended them, throw upon the floating scum some 
golden-colored arsenic, some pyrites, some salt of Ammon, some chalcitis, (and) some blue; 
and having ground with sulfur water, heat, then spread mercury upon the surface. 


In the above recipe appears for the first time in written form, evidence of symbolism 
in chemical arts, both gold and silver being designated by special characters. The 
word chalcitis was used in ancient times to designate copper minerals, especially, ac- 
cording to Pliny’s descriptions,.copper pyrites. The unknown blue substance hinted 
at in the above was also most probably a copper salt or mineral, 


91. The Fixation of Alkanet. 
Urine of sheep, or arbute-berry, or henbane in the same manner, 


92. Falsification of Alkanet. 

Alkanet is diluted with pine-cones, the inside part of peaches, purpura, beet juice, 
dregs of wine, the urine of a camel and the interior of citrons. 
93. Fixation of Alkanet. 

Navelwort and alum mixed in equal parts, crush finely (and) throw the alkanet in it. 
94. Styptic Agents. 


Melantheria, calcined copperas, alum, chalcitis, cinnabar, lime, bark of pomegranate, 
pod of a thorny tree, urine with aloes. These things serve in dyeing. 


Kalen aide ge ee 


fe rut os gece pesmi. 2 


= 


es 


Sis pila: isacs tain eda tat on, 3 





1162 JouRNAL oF CHEMICAL EDUCATION OcToBER, 1926 





Melantheria was a word applied to the products of the weathering of copper ores 
at the surface of mine shafts. Usually these ores were sulfides and the product then 
must have been chiefly basic iron and copper sulfate. : 


95. The Preparation of Purple. 


Break into small pieces stone of Phrygia; put it to boiling, and having immersed the 
wool, leave it until it cools. Then throwing in the vessel a mina of seaweed, put it to boiling 
and throw in it (again) a mina of seaweed. Let it boil and throw the wool into it, and letting 
cool, wash in sea water... [the stone of Phrygia is roasted before being broken]... until the 
purple coloration appears. 


The “stone of Phrygia” was evidently some kind of a mordant and may have been, 
as Berthelot suggested, a type of alunite. ‘The seaweed mentioned above was probably 
the so-called dyers moss or archil. 


96. Dyeing with Purple (Two Methods). 


Grind lime with water and let it stand over night. Having decanted, deposit the wool 
in the liquid for a day; take it out (and) dry it; having sprinkled the alkanet with some 
vinegar, put it to boiling and throw the wool in it and it will come out dyed in purple... .al- 
kanet boiled with water and natron produces the purple color, 

Then dry the wool, and dye tt as follows: Boil the seaweed with water and when it 
has been exhausted, throw in the water an imperceptible quantity of copperas, in order to 
develop the purple, and then plunge the wool in it, and it will be dyed. If there is too much 
copperas, it becomes darker. 


97. Another (Procedure). 


Grind some walnuts with some alkanet of good quality. This done, place them in some 
strong vinegar; grind again; add some pomegranate bark to this; lay aside three days; and 
after this, plunge the wool in it and it will be dyed cold It is said that there is a certain 
acanthus which furnishes the purple color; moistened with some natron of Bérenice in place 
of nuts, it produces the same effect. 


98. Another (Procedure). 


Clean the wool with fullers plant, and hold at your disposal some lamellose alum. 
(Then) grinding the interior part of gall-nut, throw it in a pot with the alum, then put in the 
wool and let it remain several hours. Take it out and let it dry. Follow this procedure 
first: Having ground the lees (from wine) and having placed them in a vessel, pour in sea 
water, agitate and set aside. Then, decant the clear water into another vessel and hold it al 
your disposal. Taking the alkanet and placing it in a vessel, mix with the water from the 
lees until it thickens conveniently and becomes as though sandy. Then place the product 
in a vessel, diluting it by estimation with the preceding water which comes from the alkanet. 
Then, when it has become as though slimy, place it in a small, kettle, add to it the remainder 
of the alkanet water, and leave until lukewarm. Then plunge ” wool in it, lay aside 
several hours, and you will find the purple fast. 


99. Another (Process). 


Taking alkanet, (and) some leontice, strip off the bark, take it and grind it as fine as 
stibnite in a mortar. Add to it some hydromel diluted with water, grind again, place the 
ground product in a vessel and boil. When you observe (the liquid) to be lukewarm, 
plunge the wool in it (and) let it remain. The wool ought to be cleaned with fullers plant 
and thickened. Then take it, plunge it in lime water; let it soak; take it out; wash thorough!) y 
with some sea salt (and) dry. Plunge it again in the alkanet and let it remain. » 
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100. Another (Procedure). 
Take the juice of the upper part of the alkanet and a solid gall-nut roasted in the oven, 
Having ground tt with the addition of a little copperas, mix with the juice, boil, and make the 
purple dye. 
101. A Substitute for Greenish-Blue Color. 
In place of greenish-blue color, take scoria of iron, crush it with care until reduced to the 
appearance of smegma, and boil it with some vinegar until it becomes stiff. Immerse the 


wool, previously cleaned with heavy fullers herb, and you will find it dyed in purple. Dye 
in this way with the colors that you have. 


Iron oxide or scales from the forging of iron was called scoria of iron, while the term 
smegma was applied to copper oxide made by blowing across the surface of molten 
copper with bellows. 


102. Arsenic. 

103. Sandarach. 

104. Misy. 

105. Cadmia. 

106. Chrysocolla. 

107. Rubric of Sinopia. 
108. Alum. 

109. Natron. 

110. Cinnabar. 

111. Mercury. 


As mentioned in the introduction, the last recipes in the papyrus are sections ex- 
tracted from the well-known ‘Materia Medica’ of Dioscorides. ‘They are chiefly de- 
scriptive of certain minerals and metallurgical products used in antiquity. The title 
only of each recipe is given here since their contents have been widely published in the 
many editions of this writer’s works. 


Ill. Commentary 


By reason of the antiquity and character of the papyrus there is much 
in it of great interest to historians and philologists, but no attempt will 
be made here to comment upon this phase of the subject. Its significance 
and meaning from the chemical standpoint will be chiefly stressed in as 
concise a way as possible; emphasis being placed upon its general nature 
rather than upon a detailed examination of each of its recipes and prepara- 
tions. 

Perhaps one of the most striking points to be noticed about the collec- 
tion is the numerous repetitions in the nature of the recipes, many of 
them only varying slightly in the proportions of the same ingredients. 
This doubtless indicates that it was collected from various sources and 
from pre-existing documents now lost to us. Furthermore, this fact 
pushes still farther back the time when the chemical arts and operations 
described in the papyrus must have been known to mankind. To be 
remarked also is the fragmentary character of many of the recipes, and 
the essential omissions in many of them giving the impression that they 
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were rather in the nature of reminders for skilled workers rather than 
detailed descriptions for purposes of general information. ‘This fact 
emphasizes the likelihood that this papyrus was a kind of a laboratory 
note-book of the operations of the chemical arts of the times. 

The recipes dealing with metals and alloys are certainly the most 
numerous. ‘These may be conveniently grouped as follows: The making 
of alloys, coloring the surfaces of metals, cleaning and purifying metals, 
and testing metals for purity. 

The first of these, the manufacture of alloys, is the subject of the ma- 
jority of the recipes. And, in nearly all cases the alloy being made is 
the same one namely, ‘‘asem.’”’ ‘The word itself referred either to silver, 
alloys of silver and gold, or in fact to any alloy used in jewelry resembling 
these. As a matter of fact, the whole viewpoint of the ancients regarding 
substances was so entirely different from ours that we sometimes forget 
that they generally failed to distinguish metals, chemically, from each 
other very clearly and went wholly upon appearances. For example, 
if two alloys had the same appearance although differing in composi- 
tion they considered them identical. This is checked further in other 
cases, notably among the Romans, who applied the same name ‘“‘aes’ 
to all kinds of copper alloys regardless of composition. In the papyrus 
most of the recipes are simply straightforward working directions, 
although in one or two cases there is direct evidence of an intention to 
deceive. Thus in No. 8 we read, ‘‘this will be asem of the first quality, 
which will deceive even the artisans,’ showing that there was some recog- 
nition of chemical differences aside from qualitative appearances. Per- 
haps the workers of the recipes knew this, but it is certain that this knowl- 
edge was not general, as the philosophy of the ancients so well informs us. 
It is these practical recipes and working directions for making alloys 
from various metals that later became fused with various mystical and 
philosophical doctrines and so grew into alchemy. Hence, the papyrus is 
of the highest historical importance chemically in showing the real start- 
ing point of the alchemical ideas of the transmutation of metals. 

As to the practical composition of the alloys themselves, they are seen 
to vary from simple two-metal combinations to those containing four or 
five metals. ‘The metals used were gold, silver, tin, copper, lead, mercury, 
arsenic, antimony, and zinc, the latter ones being used in the form of their 
compounds and not being distinguished in the metallic state. A curious 
fact to be noted in the making of these alloys is that in nearly all cases 
where compounds are employed there is no mention of a reducing agent 
being employed. Perhaps the furnaces used were operated under reduc- 
ing conditions or it was understood by the workers that charcoal or woo 
was to be placed with the metals being fused. The limited range in the 
type of alloys whose manufacture is described indicates that the owner 





Voi. 3, No. 10 THE LevDEN Papyrus X 1165 





or owners of the papyrus were chiefly interested in making ornamental 
iewelry and not in practical metals such as bronze and steel. At any rate 
the recipes for alloys in this papyrus are the earliest detailed quantitative 
directions for alloy manufacture that we have knowledge of. Other 
ancient writers such as Pliny and Dioscorides who touch upon technical 
subjects are singularly lacking in details, indicating their lack of direct 
knowledge, but the papyrus here considered is certainly a direct laboratory 
document and hence its importance for the history of chemistry. 

Next in importance to the making of the alloys themselves come the 
recipes that deal with refining, cleaning, coloring, and otherwise treating 
metals. ‘The second recipe in the papyrus is an example of the purifica- 
tion of metals by adding reducing agents to the molten metals, pitch and 
oils being used for this purpose. Another method of purification that 
was evidently in use in ancient times was the addition of various chemical 
salts to fused metals and alloys to serve as fluxes and solvents for the 
impurities. Alum, iron sulfate, crude soda ash, and common salt were 
imost commonly employed for this purpose. Several recipes are given 
for cleaning and polishing the surface of cold metals. ‘The softening and 
hardening of metals was also quite well-known then as several of the 
reeipes show, and this is borne out by the fact that the hardening of steel 
hy tempering was a familar operation in Roman times. A curious side- 
light on the impurity of the crude metals then employed is shown by the 
iact that recipes for hardening lead are in reality only those for removing 
excessive impurities, an indication that the crude metal was mixed with 
quantities of oxides. 

The coloring of metals superficially was evidently widely practised. 
\lercury was applied to alloys and base metals to give a silvery appear- 
ance as well as being incorporated in the alloys themselves. A curious 
inethod of gilding with gold is given in Recipe No. 38 in which a mixture 
of powdered gold and lead are fastened upon an object with the subse- 
quent burning off of the base metal. ‘The use of gold amalgam in gilding 
silver is also fully explained in No. 57. Besides using metals for coloring 
nictallic surfaces they also employed various colored varnishes and dyes 
as several of the recipes of the papyrus indicate. Recipe No. 89 is espe- 
cially interesting from the chemical point of view as being evidently a 
preparation of a solution of sulfides of calcium, the original lime-sulfur 
inixture. This is the only actual preparation of a chemical salt listed in 
the collection. Probably this was used to color the surfaces of metals 
also. 

The crude methods of testing gold and silver for purity employed in 
those times are well described in Recipes No. 43 and 44. ‘The discolora- 
lion of the metals by the formation of metallic oxides was depended upon 
to indicate fraud. No doubt this was sufficiently accurate to indicate 
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gross adulterations, but it certainly would not satisfy us in these days. 
The fact that metals had different melting points was well-recognized and 
used, as Recipe No. 32 on testing tin shows. Pliny also describes this 
method in Book XXXIV of the Natural History. This method would 
indeed distinguish between tin and lead, but eutectic mixtures must 
certainly have deceived some of the workers of those days. This crude 
method of determining temperatures is truly indicative of the elementary 
state of chemical arts at the opening of the Christian Era. 

Writing and making inscriptions in metallic letters or in characters 
colored so as to resemble gold and silver must also have been an important 
operation for the workers of that period if the number ofthe recipes in 
the papyrus bearing upon the subject are to be taken as a true indication. 
Gold amalgam is used for the purpose in several recipes. A point worthy 
of note about these is that no mention is made of heating the finished 
writing to drive off the excess mercury, No doubt this was understood 
by the workers or transmitted by word of mouth. This fact well indi- 
cates the fragmentary and incomplete character of the procedures de- 
scribed. Litharge, sulfur, and various organic pigments and colors were also 
incorporated with gum water and other mediums to yield colored writing. 

The last recipes in the papyrus deal with methods of dyeing cloths. 
Various vegetable substances were applied to this purpose. There is 
direct and indisputable evidence that the necessity and practice of mor- 
danting cloth previous to dyeing it was well-understood. The fact that 
the recipes are usually those for dyeing in purple shows that this papyrus 
was probably used in connection with royal or priestly workshops since 
the nobility were the only ones then generally permitted to wear purple. 
These recipes also expose the common fallacy that the ancient peoples 
only obtained their purple from the shellfish murex. They evidently 
used other dyes to a larger extent. The fact that the dyeing of cloths is 
so little touched upon in the Leyden Papyrus X and was of such impor- 
tance in ancient chemical arts leads us to believe that the papyrus gives 
us only a partial view of the state of ancient chemical art. The Stock- 
holm Papyrus is really volume II of the set for in it very little space is 
given over to metallic arts while much space is devoted to dyeing cloths, 
imitating precious stones, and other operations not even mentioned in 
the Leyden Papyrus. As stated before the writer hopes to publish the 
contents of the second one in a similar translation in the near future. 
The recent finds of numerous papyri in Egypt may also bring to light 
those of technical importance and enrich our knowledge of the early 
period of chemical history, although there is a certain degree of improb- 
ability about this since it is a known historical fact that books on alchemi- 
cal processes and technical arts were systematically destroyed in Egypt 
during the first centuries of the Christian Era. 
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WATER AS THE BASIS FOR A STUDY OF CHEMISTRY 
Mary Louisk Foster, SMITH COLLEGE, NCRTHAMPTON, Mass. 


In offering still another method for the study of chemistry, the author is 
presenting no new material, merely a new form of approach. Any study of 
chemistry today must be based on the quantitative method; and since all 
chemical reactions depend upon physical conditions of temperature, solu- 
tion and quantity, a good deal of what is called physical chemistry must be 
early introduced to the student in order that he may use these relations and 
conditions to promote chemical reactions. Thus it is hoped that the stu- 
dent will get more definite understanding of the inter-relation of phenomena 
and hence a conception of what the word science connotes, 7. e., organized 
knowledge in its quantitative relation. 

Modern chemistry with all its recent advances is based largely upon 
the theories of solution, 7. e., upon the relation of substances to water. 
Water, too, in its various physical forms is familiar matter. Lavoisier 
said that Nature accomplished manifold phenomena largely through the 
agency of water and that it was well for us to try and penetrate her secrets 
by a study of the phenomena in which water is concerned. 

‘The scheme here presented in outline is offered as a basis for both labora- 
tory and recitation work. The latter should combine both the ‘“‘quiz’’ 
on the review and a discussion of topics which the student has looked up for 
himself. ‘This is the basis of the ‘“‘project”” method and certainly arouses the 
interest of the student and develops ability and confidence in his work as 
no other method does. ‘The theory and the fact found by experimenta- 
tion in the laboratory can be widely applied and interpreted. ‘The three 
should always be woven together in concrete form in a written paper to be 
read in class. ‘The author has used this method with her students. They 
report that they have found it stimulating and effective. 


A. Physical Properties 
1. Different forms in which water appears, states of matter 


(a) Solid—Ice , 

1. Determine the temperature of some bits-of ice in a beaker 
with a Centigrade thermometer; heat very gently, stirring with 
the thermometer and watching the temperature indicated on 
the thermometer; latent heat of liquefaction ' . 

2. Study the effect of adding common salt to ice. At once the 
student begins to learn quantitative relations and the use of 
the balance and of Centigrade thermometer. 


(b) Liquid <a 
1. Determine the boiling point of water on a Centigrade ther- 
mometer 
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2. Effect of decreased pressure on boiling point. Franklin’s 
experiment 
3. Determine latent heat of vaporization. 


(c) Vapor or Steam 
1. Pressure of water vapor, Dalton’s experiment; phenomena 
of condensation and evaporation; effects on climate, etc. 
2. Density 
(a) Determine specific gravity of various substances 
(b) Use of hydrometer on liquids, salt solutions, etc. 


3. Solvent Power 
(a) Soluble substances 


1. Common salt 

2. Saltpeter 

3. Copper sulfate 

4. Dissolve in 10 cc. of water small portions of above salts until 
saturated; evaporate a portion; set another aside to crystallize. 
Heat a crystal of copper sulfate to drive off moisture, weigh, 
dissolve in least amount of water and allow to crystallize; 
remove the crystals, dry, and again weigh. Phenomena of 
evaporation, crystallization, water of crystallization. 


e 


(b) Insoluble substances 
1. Plaster of Paris 
2. Chalk 
3. Sand 
4. Lime 


Add water to small portions of above solids, filter, distil, 
evaporate 

Hard and soft waters; test with soap solution; phenomena 
of filtration, distillation; applications to daily life. 


(c) Colloidal solutions 
1. Study inorganic suspensions 
2. Study organic gels and emulsions, egg white, gelatin, starch. 
B. Chemical Properties 


1.. Electrolysis, proof of composition, significance of symbols, definite 
proportions, analysis, elements, compounds, ancient doctrine, modern 
theory developed by Lavoisier, conservation of matter 

2. Study of the constituents of water 


(a) Oxygen 
1. ‘Test HgO, Pb;0;, KCIO; 





Vou. 3, No. 10 Warsr As THE BAsIs For A Stupy oF CHEMISTRY 1169 





2. Preparation on a larger scale, KCIO; + MnO; test for proper- 
ties; catalysis 

3. Prepare CuO, P20;, SO2; oxidation; test solubility and re- 
action of solution to litmus and other indicators—acid 

4, Burn C in oxygen and in air; test products—respiration 

5. Mg + steam; perform qualitatively 

6. Prepare MgO quantitatively. 

(b) Hydrogen 

1. Zn + HCI; preparation and tests 

2. CuO + Hb; reduction, synthesis, Priestley, Cavendish 

3. Al+ HCl. Useabout 140 mg. of wire and 200 cc. HCl, 1:5, in 
a graduated cylinder, inverted in a beaker of water. Read 
volume of gas, correct, and calculate the hydrogen equivalent. 
Phenomena of some gases, laws of gases, Boyle and Charles. 


Acids 


Sulfuric acid; burn sulfur in air, add water and aerate; properties 

H.SO, + NaCl —> HCI; test with Zn, Fe; properties of hydrogen 
chloride; repeat B2, b3 using Mg instead of Al; Law of Definite 
Proportions—Atomic Weights 

H.SO, + KNO; —> HNO;; test with Zn and Cu; properties 

Vinegar; determine strength by means of normal solutions; use of 
indicators; make distinction between strong and weak acids; hydrogen 
ion. 


Salts 
HCl + NaOH; neutralization; prepare other salts. 


Modern Theory of Solution 


Behavior of current passing through some substances both dry and 
wet; use lamp to show when current passes 
Electrolysis of AgNO; or CuSO; nomenclature, ion, cation, anion, 
cathode, anode; chemical equivalent is the electrical unit of matter 
Faraday 
3. Ionic hypothesis. 


(a) Conductivity of solutions 


(b) Strong and weak acids.and bases; relative strengths; solubility 
law 


(c) Replacement 
1. CuSO, + Fe; AgNO; + Mg; Zn + Pb(C:Hj0;); Fe, Zn, Cu 
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on AgNO;; Fe, Mg, Cu on Pb(NOs)2, etc.; electromotive series; 
periodic table 
2. Study electrolytic deposition of metals. 


F. Qualitative and Quantitative Analysis 


1. Group of alkali metals and alkaline earths, Na+, K+, NHyt, Mgtt, 
Catt, Sr++, Bat+ 
* (a) Qualitative analysis 
1. Characteristic tests based on physical properties, flame, 
spectrum, and solubilities; chemical equilibrium, the writing 
of ionic reactions 
2. Separation of very simple unknown mixtures. 
(b) Quantitative determination of CaCl, 
2. Aluminum and zinc groups, Fet+*%, Alt++, Crt++, Nit+, Cott, 
Fet+, Mn++, Znt++ 
(a) Qualitative tests and analysis 
1. Characteristic tests, individual and collective. 
2. Amphoteric nature of these hydroxides; periodic table, 
hydrolysis of salts, oxidation and reduction. 


(b) Quantitative determination of Fet++ in Fe2(SOx)s 
(c) Metallurgy and mining. 
3. Copper and Silver groups, Ag+, Hg+, Pbt+, Hgtt, Pb++++, Bitt+, 
Cutt, Cd+t, Astt+, Astt+tt+, Sbtt+, Sbtt+t+, Snt+, Snttt+, 
(a) Qualitative tests and analyses; analyses of silver coin 
(b) Quantitative determination of Agt in silver coin 
4, Brief study of the most important acid radicals 


5. Radio-active substances, helium and radium 
6. New theory of atomic structure. 


G. Organic Compounds. 
1. Composition ‘and structure 
2. Study of the two important groups, the aliphatic and aromatic 
series, with especial emphasis on substances related to foods. and 
industries. Pes ey. ’ 


.. The first.and greatest glory of.an investigator is his truthfulness and conscientious- 
ness; all his scientific attainments are éclipsed by these qualities. —BERZELIUS 
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THE INTERNATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY 


The International Union of Pure and Applied Chemistry, which held 
its seventh annual conference in Washington, September 13th to 15th, 
was attended by delegates elected from among the world’s most dis- 
tinguished chemists. A group picture of the foreign representatives, 
together with their names, is published on the next page. In addition to 
these, there were fifty-seven voting delegates, one hundred thirty-eight 
delegates at large and one hundred eight honorary delegates, represent- 
ing the United States. The voting delegates were: 


James F. Norris, Massachusetts Institute of Technology; Marston T. Bogert, 
Columbia University; John Johnston, Yale University; Charles L. Parsons, Secretary, 
A. C. §.; Austin M. Patterson, Antioch College; Charles L. Reese, E. I. du Pont de 
Nemours & Co.; Edward W. Washburn, U. S. Bureau of Standards; Ross Peter Ander- 
son, American Petroleum Institute; Wilder D. Bancroft, Cornell University; Edward 
Bartow, University of Iowa; Frederick Bates, U. S. Bureau of Standards; John M. 
Bierer, Boston Woven Hose & Rubber Co.; William Blum, U. S. Bureau of Standards; 
Charles A. Browne, Bureau of Chemistry; C. F. Burgess, President, C. F. Burgess 
Laboratories; F. B. Carpenter, Virginia-Carolina Chemical Co.; Emma P. Carr, 
Mount Holyoke College; R. L. Clare, President, American Ceramic Society; Hans T. 
Clarke, Eastman Kodak Co.; W. D. Collins, U. S. Geological Survey; F. G. Cottrell, 
Fixed Nitrogen Research Laboratory; E. J. Crane, Editor, Chemical Abstracts; M. L. 
Crossley, Calco Chemical Co.; John V. N. Dorr, President, Dorr Co.; Graham Edgar, 
Ethyl Gasoline Corpn.; John B. Ekeley, University of Colorado; John Frazer, Univer- 
sity of Pennsylvania; Neil E. Gordon, University of Maryland; Harry LeB. Gray, 
Eastman Kodak Co.; William J. Hale, National Research Council; Oliver Kamm, 
Parke, Davis & Co.; Donald B. Keyes, U. S. Industrial Alcohol Co.; A. C. Langmuir, 
Research and Consulting Chemist, Hastings-on-Hudson, New York; Samuel C. Lind, 
Fixed Nitrogen Research Laboratory; Colin M. Mackall, George Washington Univer- 
sity; Albert P. Mathews, University of Cincinnati; William McPherson, Ohio State 
University; C. E. Kenneth Mees, Eastman Kodak Co.; James E. Mills, Edgewood 
Arsenal; Harlan §. Miner, Welsbach Co.; Richard B. Moore, Purdue University; 
W. A. Noyes, University of Illinois; W. A. Noyes, Jr., University of Chicago; S. W. 
Parr, University of Illinois; Theodore W. Richards, Harvard University; F. H. Riddle, 
Champion Porcelain Co.; Atherton Seidell, U. S. Public Health Service; H. C. Sher- 
man, Columbia University; Charles P. Smyth, Princeton University; Robert B. Sos- 
man, Geophysical Laboratory; G. C. Spencer, Bureau of Chemistry; Robert E. Swain, 
Stanford University; Walter T. Taggart, University of Pennsylvania; Henry S. Wash- 
ington, Geophysical Laboratory; Gerald L. Wendt, Pennsylvania State College; Frank 
C. Whitmore, Northwestern University; J. Enrique Zanetti, Columbia University. 


At the close of the Washington meeting the delegates were invited to 
make a visiting tour of a number of educational institutions and indus- 
trial plants as guests of the local sections and chemical industries. Ac- 
cordingly the foreign guests and about ninety of the American delegates 
left Washington on September 15th on an excursion which included stops 
at Wilmington, Pittsburgh, Akron, Detroit, Niagara Falls, Rochester, 
and Schenectady, concluding in New York on September 23rd. The 
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pictures on the preceding page are views from some of the institutions 
visited. 

At Wilmington the foreign guests were particularly impressed by the 
completeness of the du Pont works, both because of the wide variety of 
products manufactured and the great care used in their control. The 
control work is centered in the technical laboratory (Figure 10). ‘This 
laboratory acts as a service station for both the plant and its clientele. 
It is the pioneer laboratory for the investigation of all complaints, as 
well as for trying out new ideas for improvement or change. 

At Pittsburgh the delegates visited the Bureau of Mines (Figures 4 
and 7), the steel plant of Edgar Thompson, and the canning factories 
of the Heinz Canning Co. Figure 6 illustrates the motto of Heinz, 
“A common thing, done uncommonly well, brings success.” 

At Akron the guests found themselves in the very heart of the rubber 
industry. Here they were able to trace’every step in the manufacture 
of rubber from the receipt of the plantation raw material to the emer- 
gence of the finished product. 

In Detroit most of the time available was spent at the plants of Parke, 
Davis and Co. and of the Ford Motor Co. Figure 5 shows the research 
laboratory of the former, where every product which enters or leaves the 
plant is chemically tested. 

The foreign delegates stood in awe as they watched the mighty Ni- 
agara thunder its six million horse power down over its great precipice 
(Figure 2). A half million horse power have been harnessed and are con- 
trolled by one switchboard man. (Figure3.) Only seven men are required 
to operate the great hydroelectric plant, whereas fourteen are almost 
constantly employed in conducting visitors. 

The accomplishments of the Eastman Kodak Co. at Rochester, toward 
making this country independent in synthetic organic industry well de- 
served the admiration of all. Figures 8 and 9 show the laboratories which 
were built especially for this work. 

Time permitted seeing only a part of the General Electric Plant 
(shown in Figure 1) but the intense interest of the visitors in the parts 
shown indicated their profound appreciation of its work. 

The entire trip was one of chemical education. ‘The foreign delegates 
had a wonderful opportunity to interchange ideas and to compare the 
_ institutions and industries of their respective countries with those of 

our own. In addition, the trip could not but contribute toward friendly 
understanding between the chemists of the different countries. By 
one of the speakers it was called “‘An excursion in international amity.”’ 
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ANSWERS TO A QUALITATIVE ANALYSIS PUZZLE* 


Cart Orto, UNIVERSITY OF MAINE, ORONO, MAINE 


Solution A. Lead nitrate. 
Magnesium chromate. 
Silver fluoride. 
Ferric oxalate. 

. Barium thiocyanate. 

Zinc iodide. 
Arsenic acid. 
Hydrogen sulfide. 
Sodium carbonate. 
Sulfuric acid. 


* Turis JouRNAL, 3, 1071-2 (1926). 


Carbon Arc Light Rivals Sunshine. At this time of year people do not need sub- 
stitutes for sunshine but scientists at the U. S. Bureau of Standards are nevertheless 
hard at work analyzing the composition of the carbon arc, comparing it with the light 
of the sun. 

Studies have been made with arc lights using ordinary carbons, as well as those 
impregnated with various chemicals, known as white flame, red flame, and blue flame, 
and carbons containing cores of different metals. The effect of varying the current 
was also studied, using currents of 15, 30, 60, 90, and 122amperes. ‘The various kinds 
of radiation given off were studied by the use of quartz prisms and lenses for the ultra- 
violet rays vibrating too rapidly to be visible. The infra-red, or heat rays, were 
studied by a thermopile which gives an electric current when heated. 

The high-intensity arc, using a current of 120 amperes, has been found to be closest 
to the sun in spectral composition. It emits considerable radiation of longer wave- 
lengths which are not in the solar beam, it was stated, but this can be eliminated easily 
by using a window of fused quartz, which absorbs the long infra-red rays.—Science 
Service 

Shaking Steel Improves Quality. ‘Shake well before using’”—that injunction of 
drug-store fame, may eventually lead to the production of better Fords, if the practices 
of German steel mills be widely copied. 

Molten steel, it has long been known, contains dissolved gases, which, when the 
steel is cast, may cause blowholes that ruin a certain percentage of the product. Steel 
operators have long known that if they transport molten steel for any distance, the 
jarring causes the liberation of some of these gases. It remained, however, for a German 
metallurgist, as reported in Iron Age, to devise a scheme by which a cupola furnace 
might be mechanically agitated during the blasting process, with a resulting removal 
of gases and sulfur from the melt. By means of a cam, the furnace is bounced at the 
rate of about 100 jolts per minute. This liberates the gases in much the same way as 
shaking a bottle of ginger ale liberates carbonic acid. ‘The steel is then of a high degree 
of purity and may be used in casting very thin objects, such as the fins of motorcycle 
engines.— Science Service 
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MEETING OF THE SENATE OF CHEMICAL EDUCATION, 
PHILADELPHIA, PA., SEPTEMBER 9, 1926 


The Senate was called to order at 2.10 p.m., by the chairman, Dr. Neil 
The following senators were present: 


E. Gordon. 


Name 
H. V. Tartar 
R. E. Kirk 
M. C. Sneed 
F. E. Brown 
J. H. Jensen 
John L. Daniel 
H. W. Moseley 
C. A. Brautlecht 
Guy Clinton 
Neil E. Gordon 
Wilhelm Segerblom 
J. M. Sullivan 
Laura P. Patten 
R. N. Maxson 
H. N. Holmes 
J. C. Hessler 
Herbert R. Smith 
Louis W. Mattern 
B. S. Hopkins 
A. N. Zechiel 
George L. Coyle 
Leslie H. Ingham 
G. Albert Hill 
Walter M. Scott 
R. A. Baker 
R. H. Bogue 
Erle M. Billings 
Alexander Silverman 
Gustavus J. Esselen, Jr. 


Proxy for 
C. C. Todd 
P. M. Glasoe 
J. A. Smith 
F. E. Goodell 


State 
Washington 
Minnesota 
Minnesota 
Iowa 
South Dakota 
Georgia 
Louisiana 
Maine 
Washington, D. C. 
Maryland 
New Hampshire 
Mississippi 
Massachusetts 
Kentucky 
Ohio 
Illinois 
Illinois 
Washington, D. C. 
Illinois 
Delaware 
Washington, D. C. 
Maryland 
Connecticut 
Connecticut 
New Vork 
Washington 
New York 
Pennsylvania 
Massachusetts 


Owing to the newness of the Senate, the chairman made some remarks 


concerning the plan of organization and suggested that some changes 
might be desirable. It was moved and seconded that the chairman appoint 
a special committee to consider the organization of the Senate and recom- 
mend desirable changes, if any, this committee to report at the Richmond 
meeting—carried. 

The committee follows: 


Chairman, Ross A. Baker, Syracuse University, Syracuse, N. Y. 
G. J. Esselen, Jr., Boston, Mass. 
W. Segerblom, Exeter, N. H. 


The committee on revision of the Standard Minimum Course in High- 
School Chemistry, through its chairman, W. Segerblom, recommended 
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changes which the Senate ratified and referred back to the Committee 
on Chemical Education for incorporation in the high-school outline. It 
was further recommended that the revised outline be published in full 
in the JOURNAL OF CHEMICAL EDUCATION. 

The Committee on Minimum Apparatus for High Schools consisting 
of L. W. Mattern, Chairman, J. H. Norton, J. H. Jensen, J. P. McDermott 
presented a preliminary report. A study of 28 state manuals showed that 
the average original cost of apparatus required was $27.00 per pupil. The 
report was accepted, the committee was continued and requested to esti- 
mate the annual renewal cost per pupil as well as the probable length of life 
of each item of apparatus. Upon request of Mr. Mattern, Mr. Jensen 
was made chairman. On motion the report was accepted. 

The Committee on Educational Standards for High-School Teachers of 
Chemistry, of which Frank B. Wade is chairman made a preliminary report 
upon the work they have done. This report is appended in full.! 

On motion the minimum requirements in chemistry and physics recom- 
mended for a teacher of high-school chemistry were amended to read 
as follows: 

(a) ‘Twenty semester hours of chemistry, 4 of which may be in methods 
of teaching provided this methods course is under the direction of 
the department of chemistry. 

(b) At least one year of physics, taken either in high school or college. 

It was recommended that the Senate send out a questionnaire in order 
to make a survey of laboratory equipment, library facilities, and prepara- 
tion of teachers of chemistry in the high schools of the country. 

E. M. Billings, treasurer-business manager, made a report concerning 
the status of the JOURNAL OF CHEMICAL EpucaTIon. ‘To encourage state 
organizations to secure additional subscriptions, commissions are to be al- 
lowed for subscriptions sent through the state organizations. 

On motion the Senate expressed its confidence in Mr. Billings and 
appreciation for the work he has done. 

Dr. Esselen made a brief report regarding the work being done in 
Chemical Engineering’ Education. * 

On motion the question of a chemical institute was laid over until the 
next meeting with the request that the chairman make an abstract of the 
opinions expressed concerning this plan and mail it to each member of the 
Senate. 

On motion the Senate adjourned. 

B. S. Hopkins, Secretary 


1 See following page. 
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PRELIMINARY REPORT OF THE COMMITTEE ON EDUCA- 
TIONAL STANDARDS FOR HIGH-SCHOOL CHEMISTRY 
TEACHERS 


In order that our report may be practical we must recognize that, aside 
from the comparatively few large high schools in the cities, we have to 
deal with a vast number of small schools in which there can be no chemistry 
teacher as such but rather a teacher of science, or frequently a teacher 
of ‘several things, including one or more sciences. We are of the opinion 
that for the most part the chemistry teaching in the larger schools is on 
a better basis than in the small ones largely because the salaries are more 
nearly adequate and hence better trained teachers of chemistry may be 
had. Moreover we must keep in mind the legal requirements of the several 
states as to licenses for teachers and in planning our recommended stand- 
ards we must not clash with what can legally be done. 

Our task, then, seems to divide under two heads, first, a set of recom- 
mendations for the improvement of the teaching of chemistry in the larger 
schools by the improvement of the preparation of the departmental chem- 
istry teacher and second, recommendations for the iat of the 
preparation of the teacher in the small school. 

It seems to us that we can make our outline of preparation for the teacher 
who is to give all his time to teaching chemistry an ideal one hoping that 
as many teachers as can do so will live up to it. The other outline must 
of necessity fall far short of the ideal but it will be made as good as the 
actual situation permits. 


The Preparation of the Departmental Chemistry Teacher 


The requirements for a ‘‘Regular High-School Teacher’s License, first 
grade” of the state of Indiana, which are similar to those of most states, 
are as follows— 
(a) “Graduation from a standard four-year course with a minimum of 
192 hours of credit.” 

(b) ‘‘Professional credits in the high-school field, 28 hours.” 

(c) “They must offer majors in any two subject groups in amounts 
approximately as indicated in the description of the courses on 
pp. 87-92.” 

In detail—the 28 hours of professional credits include 4 hours of ‘‘Intro- 
duction to teaching,” 8 hours of psychology, 4 hours of secondary education, 
4 hours of principles of teaching and 8 hours of supervised observation and 
practice. ‘These 28 hours must be earned by all candidates for first-class 
teaching positions regardless of what subjects they may wish to teach. 
At this point your committee would suggest that wherever it may be prac- 
ticable it would be highly desirable if the candidate could be allowed to 
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spend the major part of his time in the observation and practice courses in 
observing and practicing in the subject or subjects he was planning to 
teach. It is recognized that this is seldom possible, either because the 
student does not know what subject he is going to teach or because the 
administrative difficulties of the school or college do not permit of such 
segregation. Nevertheless, wherever it is possible it should be done. 

Every student must also take certain general academic courses. In 
Indiana he must take 8 hours of English, 8 hours of social studies, 20 hours 
of foreign language, and 12 hours of science, regardless of the subject which 
he proposes to teach. 

With the 28 hours of professional studies added we thus have a total 
of 76 hours already prescribed. ‘Twelve of these hours, however, being in 
science, may count in the case of a chemistry teacher toward the special 
preparation that we as chemists are particularly interested in. 

In addition to the above the student teacher must offer majors in any 
two subjects as per (c) above. In detail this calls for one of four options 
in science. ‘The student may take 68 hours or 44 hours or 36 hours of 
science in conjunction with a corresponding number of hours to comple- 
ment those in one of the other major groups such as English, mathematics, 
Latin, French, social studies, agriculture, industrial arts, home economics, 
music and art, physical education, or commerce. A professional aca- 
demic course of 4 hours in the teaching of science in the high school is also 
required of all those who elect a science major. 

Lastly the student must take electives sufficient to complete the re- 
quirement of 192 hours. 

The above outline, while seemingly a bit statistical and uninteresting 
is extremely important if we are to accomplish anything that is really 
practical, for this outline or one substantially similar to it must be lived 
up to, under present conditions, by all those students whom we are trying 
to assist in bettering their preparation to be chemistry teachers. 

Having the limiting conditions in mind let us now lay out our minimum 
course for the departmental teacher of chemistry. First he will have to 
take the 28 hours of professional work in the order in which it is given. It 
may be said here that this requirement is one which interferes seriously 
with the obtaining of a sufficient knowledge of chemistry during a four- 
year course. It is perhaps to blame for the very strong feeling among 
chemists and chemical educators that the product of some of our normal 
schools has had too much of methods and too little of subject-matter. 
Much of the material that is given in these so-called professional courses 
might be better read by the intending teacher outside of formal courses 
leaving more time in school or college for the learning of more chemistry. 
However, we must face the present legal situation until we are able to 
change it, so our embryo chemistry teacher must earn the above 28 credits. 
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He will also have to take the 36 hours of English, social studies, and foreign 
language (the latter is required for the B.A. degree but not for the B.S. 
degree). Your committee would urge the taking of an additional modern 
language. In our opinion every high-grade chemistry teacher should have 
at least a reading knowledge of both French and German. ‘This will re- 
quire 20 more credits (two years of one language included above (20 credits) 
and two years of the other suggested (20 more credits)). Total so far, 
84 credits. 

Majors in any two academic groups must next be considered. Chemistry) 
will, of course, be one of these and mathematics is suggested by your com- 
mittee as the other. The latter will require a minimum of 40 credits to 
cover what every chemistry teacher should have. Total, 124 credits. 
There remain 68 credits that may be devoted to chemistry and other 
sciences. ‘The number is obviously insufficient to give a well-rounded 
preparation in chemistry with a glimpse at each of one or two other sciences. 
The best use that we can make of the 68 credits seems to be as follows- 

First, one year of general inorganic chemistry (whether or not the stu- 
dent has had high-school chemistry) second, one year of qualitative anal- 
ysis, third, one year of organic chemistry, fourth, one year of physical 
chemistry. 48 credits. Plus 4 credits in the teaching of science—total, 
52 credits, in chemistry and science teaching. Elective credits left 1( 
hours. At least one year of college physics should be had by every high- 
school chemistry teacher. ‘This will take 12 credits, leaving but 4 credits 
for electives. If one or the other modern language be omitted 20 hours 
will be available for additional courses in chemistry. Quantitative anal- 
ysis should perhaps have the first call in such case. 

The above is a minimum requirement for the teacher who is to have 
but the four years in college prior to beginning his teaching. The student 
who is ambitious to succeed largely in his chosen profession will either 
take an additional year in which he will specialize in chemistry, perhaps 
for a Master’s degree, or he will take on extra hours in his chosen subject 
while an undergraduate, or he will return to college after teaching awhile 
and get more work in chemistry. He will not fail to read extensively the 
literature of his subject, both while in college and while teaching and he 
will affiliate with the American Chemical Society and thus receive our 
literature and find opportunity to rub elbows with the men who are the 
leaders in American chemistry and in the teaching of chemistry. 

Now for the large number of teachers who, for one reason or another, 
must begin in the smaller schools. They must bear in mind the fact that 
they canuot receive a license in any subject unless they have had college 
training in it and that they cannot teach any subject without a license in 
it. It follows then that they must spread out a bit more than the man who 
is preparing himself for one of the relatively few positions in the larger 
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schools. Indiana has few large cities, so the Indiana plan covers this sort 
of case rather well. ‘The professional and academic requirements are the 
same in both cases and the final 4-hour credit in the teaching of science is 
still required but instead of devoting so much time to one science it is 
recommended that the student take 68 hours in science as follows—‘“They 
must make a credit of two years, 24 hours each, in two and any two of 
the following fields: biology, physics, chemistry. ‘They must further 
make a credit of 8 hours either in geography and geology or in physiology. 
‘They must make a credit of four hours in the professional academic course 
dealing with the problem of teaching science in the high school. The 
remaining eight hours of the 68 are treated as elective.’”’ ‘There follows 
this advice ‘‘Students should study these options with great care remember- 
ing in each case that the license issued will be strictly limited to the subject 
studied. They should acquaint themselves with the probable require- 
ments they will meet in the high schools where they hope to teach and 
take such group combinations as will give them license to do all the work 
expected of them.” 

It is obvious that the student who thus takes a bit of this and a bit of 
that cannot hope to be the kind of chemistry teacher that this committee 
was appointed to help produce. While state laws are not all alike yet 
nearly everywhere the demands of the professional credits encroach on 
proper preparation in the major subject. Far be it from us to urge narrow- 
ness of preparation. We would rather urge breadth not only in science but 
in the humanities as well. However, with a four-year limit and with legal 
limitations in regard to so-called professional preparation we do not see 
how the above suggestions can be bettered. It is hoped that the reading 
of this report will stimulate much thoughtful discussion of the problem to 
the end that your committee may receive assistance in preparing a better 


one at a later meeting. 
FRANK B. WADE, Chairman 


/ 


Light Alloys May Be Metals of Future. America leads the world in the practical 
development of light, tough alloys for structural purposes, Francis C, Frary of New 
‘ensington, Pa., told members of the American Chemical Society. There are only two 
light metals, aluminum and magnesium, which seem to face an increasing demand in 
the future, Mr. Frary said. Other light metals are chiefly used as chemical reagents, 
hut not for alloys. 

Magnesium-rich alloys are being perfected and their use in aviation and other 
fields where lightness is the main consideration and cost relatively unimportant, is 
increasing. Aluminum alloys on the other hand are competing with brass and steel, 
especially in the transportation field. Sheet, castings, forgings, and structural shapes 
made of these alloys, have the strength of mild steel and only one-third its weight; 
Mr. Frary said, and their use will rapidly increase.—Sctence Service 





1182 JOURNAL OF CHEMICAL EDUCATION OcroBER, 1926 





MINUTES OF THE DIVISION OF CHEMICAL EDUCATION AT 
THE PHILADELPHIA MEETING, SEPTEMBER 7-10, 1926 


The sessions were held in the auditorium of Houston Hall at the Uni- 
versity of Pennsylvania under the direction of the chairman, Wilhelm 
Segerblom. ‘The papers presented at the meeting will be published in 
THIS JOURNAL. 

On Tuesday morning there was offered a symposium on International 
Chemical Education. The first speaker was Professor Ernst Cohen who 
spoke on ‘“The System of Chemical Training in Holland,’’ especially as 
it is applied in graduate work. There are no private universities in 
Holland, all being under the direct control of the state or municipality. 
They have had the benefit of many centuries of educational experiment and 
so they have an advantage over the younger and less experienced institu- 
tions in this country. The system of entrance and preliminary examina- 
tions is much the same as in the graduate schools of American universities 
except that greater responsibilities are placed upon the students. As a 
rule the Dutch students are older and more mature, so little attention is 
paid to attendance. Students are held responsible for the work and it is 
considered immaterial whether the information is obtained from lectures, 
books, or by personal effort. In such a small cauntry it is necessary to 
know foreign languages and so students know German, French, and English 
in addition to their native Dutch. 

In comparing the European and American educational systems, Pro- 
fessor Cohen said that American students are babied too much, since the 
universities used the same methods of instruction that are used in sec- 
ondary education. Everything is told them in lectures, so the work is 
made too easy. ‘There are only a relatively few students working in 
each of the European laboratories and it may be difficult to adapt European 
methods to the larger groups found in American universities. However, the 
educational systems on both sides of the Atlantic may be improved by 
transplanting the best ideas which are brought out by such comparative 
studies. 

Dr. P. E. Verkade read an interesting paper on ‘Chemical Training in 
Dutch Secondary Schools.” At the age of twelve a student enters either 
the gymnasium or the high school for the middle classes. In the former, 
six years are required for preparation for entering the university, while in 
the latter, five years are spent in general cultural study. Usually a student 
who desires to study chemistry passes through the gymnasium, taking in 
his last two years subjects which are especially suited as a preparation 
for his university course. These courses are considered difficult and the 
percentage of failures is high. If the work is successfully done, the student 
is well-prepared for contiiuing the study of chemistry in the university. 

Following the presentation of these papers there was an interesting dis- 
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cussion during which two points were brought out: (1) Many American 
institutions are suffering from excessive inbreeding both in faculty and in 
students; (2) development of the imagination is essential if educational 
progress is to be made. 

Dr. Neil E. Gordon gave an interesting account of his travels among 
European universities and his observations of the graduate work which 
is done abroad. Perhaps one of the greatest steps in international 
chemical education will come when institutions on both sides of the 
ocean offer a number of exchange fellowships which will permit the holders 
to broaden their horizon by foreign study. The inspiration obtained by 
an American student from study abroad is most valuable. This paper 
was profusely illustrated with lantern slides. 

Dr. Harry N. Holmes gave some most interesting personal touches on 
his observations in the methods of chemical education in Scotland, England, 
France, and other European countries. Education in Europe is for the 
favored few, while in America we aim at education of the masses. Neither 
system is entirely right, but we can improve our system by taking a page 
from the experience of European educators for the improvement of our 
own practice. 

On Tuesday afternoon a program of miscellaneous papers was offered. 
J. N. Swan gave the second of his valuable papers on ‘“The Planning of a 
Chemical Laboratory.’ ‘This study is to be continued and the complete 
series will furnish an invaluable fund of information to chemists who are 
interested in the building of laboratories. Charles L. Mantell described 
the Pratt Institute plan of teaching chemical plant design. Chemists 
usually find it difficult to codperate in obtaining publicity for their work, 
but Thomas F. Murray, Jr., told of the successful campaign of publicity 
which has been carried on by the Rochester section and gave many valuable 
suggestions for making a good newspaper story. 

The importance of various types of visual education was developed 
by four papers. Felix A. Elliott gave a survey of instruction by visual 
education, calling attention to the importance and variety of such methods 
of instruction. G. FE. Matthews gave a series of illustrations on the use 
of photography as’a recording medium and its application in the publica- 
tion of scientific papers. ‘The great variety of ways in which photography 
is used in science emphasizes the importance of. this aid to the investigator 
and to: the teacher... A.most. interesting moving picture film was shown, 
illustrating the possibilities of this type of instruction. Harold J. Barrett 
gave an illustration of the way in which he is using the theories of atomic 
structure to build up a broad conception of the periodic relationship of 
the elements: -’The same author displayed an ingenious chart by which 
he teaches his advanced organic students the relationship between the 
members of the carbohydrate series. C; A. Brautlecht gave in detail his 
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method of teaching the gas laws and of training the students to solve 
problems effectively. The concluding discussion of the afternoon was by 
V. R. Kokatnur who spoke with enthusiasm on the topic ‘““The Teaching of 
Chemistry in a Democracy.” 

The Wednesday morning session was devoted to a joint meeting with 
the Division of Industrial and Engineering Chemistry and the Committee 
on Chemical Engineering Education. Dr. E. R. Weidlein presided, 
the topic for discussion being ‘“‘What Is Chemical Engineering?” Louis 
W. Mattern presented in a forceful manner a tabulation of results obtained 
by the study carried out by the Commissioner of Education at Washington. 
The conclusion to be drawn from this study indicates clearly that the term, 
chemical engineering, represents a very wide variation of preparation in 
the institutions of the country. 

Following this preliminary paper there was a thorough discussion of the 
topic, led by Charles L. Reese and Harry A. Curtiss, many others joining 
as the discussion continued. It was found that there was not so divergent 
an opinion as had been supposed regarding the training which should be 
represented by the term chemical engineer. It was the general opinion 
that too many courses and too much ground are usually included for a 
four-year course. At the close of the discussion the following resolution 


was presented and adopted as representing the sentiment of those present: 


Attention of the joint session of the Divisions of Chemical Education and In- 
dustrial and Engineering Chemistry is called to the fact that there are approximately 
2000 members of the American Chemical Society who designate themselves in the 
official membership list of the Society as “Chemical Engineers,” and that there are 
as many more who, from their obvious connection and status in the chemical industries, 
might with equal propriety so designate themselves. 

In view, therefore, of the actual and potential extension of the title to upward of 
4000 members of the Society, we deem it wise that some systematic and authoritative 
investigation and formulation of its significance be made. 

It is further the sense of the Committee on Chemical Engineering Education that 
these two divisions, especially in their joint capacity, furnish a most excellent medium for 
arriving at a correct formulation of the meaning and proper use of the title, and the pro- 
fessional experience or educational curricula that should be recognized in its application. 

This committee would like to urge, therefore, that further joint round-table dis- 
cussions similar to the present one be held, that the American Institute of Chemical 
Engineers be invited to codperate, and that through codperation also of the various 
educational institutions maintaining courses in chemical engineering it may be possible 
to arrive at general curricula for attaining the necessary training or possible granting 
of a professional degree to be recommended to such institutions for their consideration. 

We, therefore, move that this general statement for directing the activities of the 
Committee on Chemical Engineering Education be adopted as the sense of the meeting. 


Committee: 


Gerald Wendt F. W. Willard 
D. B. Keyes S. W. Parr, Chairman. 
G. J. Esselen, Jr. 
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On Friday morning Wheeler P. Davey and Thomas A. Wilson gave a 
most helpful discussion of the work being done by the Eastern New York 
Section in coéperating with the smaller high schools for spreading a popular 
interest in various sciences.! During the past year the section has sent 
out speakers to seventeen appointments, emphasizing the value of science 
to modern civilization and, therefore, to our own educational system. ‘This 
plan suggests to various other sections a method by which they can “‘sell’’ 
science to local communities and aid in improving the conditions of science 
teaching in our schools. 

S. R. Powers reviewed the chemical terminology of high-school text- 
books and showed that technical terms are too freely used, while the 
general vocabulary of cultural English is very limited. Prospective 
authors of text-books in chemistry would do well to study Professor Powers’ 
report. 

Herbert R. Smith gave a summary of his method of group instruction 
in the laboratory. ‘The laboratory time should be used to gather facts, 
not to ‘‘confirm’”’ impressions obtained by conning a text-book. ‘The knowl- 
edge should be developed from its natural life setting and the manner of 
presentation should promote student thinking. 

R. E. Bowman gave as the last paper an account of the work being done 


in the Wilmington Trade School in preparing young people for work in 
chemical industry. This type of work is too frequently neglected and has 
an important bearing especially in communities having large chemical 
plants. 


Business Meeting 


The annual business meeting was held during the closing session of the 
Division. The following committees made reports of progress, the reports 
being in each case accepted and the committee continued: 


Nomenclature, A. P. Sy, Chairman 

Research on Problems of College Chemical Instruction, S. R. Powers, 
Chairman 

Visual Education, F. A. Elliott, Chairman 

Woman’s Club Study Course in Chemistry, Harrison Hale, Chairman. 


Dr. Neil E. Gordon presented the following amendment to the consti- 
tution: 
Article 2, Membership, to be amended by dropping Sections 5 and 6 
and making Sections 2 and 3 read: 
Section 2. Anyone who is a subscriber to the official organ of the Division and is 
a member of the American Chemical Society is an active member of the Division. 
Section 3. Anyone who is a subscriber to the official organ of the Division and is 
not a member of the American Chemical Society is an associate member of the Division. 


1See page 1133 of this issue. 
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An amendment to Article 4, Section 2 was also presented, adding to the 
membership of the Executive Committee the most recent past chairman of 


the Division. 
On motion these changes in the constitution were adopted, subject to 
ratification by the Council of the American Chemical Society. 
Chairman Segerblom had previously appointed a nominating committee 
consisting of L. W. Mattern, Chairman, Harrison Hale, and M. V. McGill. 
This committee reported at the final session and recommended the election 
of the following officers for the ensuing year: 


Chairman, B. S. Hopkins, University of Illinois, Chicago, Illinois 
Vice-Chairman, G. W. Sears, University of Nevada, Reno, Nevada 
Secretary, Ross A. Baker, Syracuse University, Syracuse, New York. 


Members of the Executive Committee: 


Wilhelm Segerblom, Phillips Exeter Academy, Exeter, New Hampshire 
W. D. Engle, University of Colorado, Boulder, Colorado 
M. V. McGill, Lorain H. S., Lorain, Ohio. 


Ballots were cast for these officers and they were duly declared elected. 


On motion the Division adjourned. 
B. S.-Hopxins, Secretary 


Chromium on Printing Plates Saves Money for U.S. Mint. That a thin film of 
metallic chromium, electroplated upon a metal currency printing plate, would cause the 
plates to withstand the wearing action of the printing presses better than if the plates 
are made of the hardest steel, is the outcome of the tests of this process at the U. S. 
Bureau of Engraving and Printing. Not only do the plates wear longer, but they cause 
the intricate detail of the bill designs to come more sharply into relief, thus affording 
further protection against counterfeiting. 

The method, worked out by chemists of the U.S. Bureau of Standards in collabo- 
ration with officials of the engraving bureau, deposits a film of metallic chromium 
thinner than an ordinary sheet of paper upon a finished steel or copper-nickel. plate. 
After machining to sizes suitable for clamping on the presses, of which there are several 
hundred in daily service, the plates are placed in a special chromium plating bath. 
Under carefully controlled conditions the deposits on the plates have a beautiful silvery 
luster, the operation requiring in the case of the nickel plates only thirty minutes, and 
of steel twice as long. Harder than the hardest steel, the plates yield from 50,000 to 
100,000 impressions of eight bills each, and in some cases considerably higher numbers. 
An additional advantage of the method has been the discovery that after such a run 
the chromium film may be removed chemically and a new film put on, thus obviating 
the necessity of making a new plate. 

It is predicted that the method, already used to some extent on plates from which 
labels and similar commercial articles.are printed, will find a much wider usage in the 
“shells” or electrotyper’s plates from which books and periodicals are produced.— 
Science Service it 





Correspondence ! 


BELGIAN LETTER 

In answer to the kind invitation of the JouURNAL OF CHEMICAL EDUCATION, 
I am pleased to submit to this honorable Review a first article. My pur- 
pose is to keep the American reader in touch with chemical manifestations 
in Belgium. I should feel honored if I might interest American readers 
in the development of one branch of our small country’s activities. 

To begin with, we shall consider two phases: (1) the teaching of chem- 
istry in Belgium and (2) the laboratory. 

We inform the reader that this first communication must take the form 
merely of a general survey, especially as concerns the teaching of chem- 
istry, which we shall only outline. We shall find many opportunities in 
the future to return to this subject when examining in full the details on 
some particular point. 


The Teaching of Chemistry in Belgium 

There are in Belgium five high schools, two state universities (Ghent and 
Liege), two free universities (Brussels and Louvain), and the Mines- 
School of Mons. ‘To these institutions must be added the special engi- 
neering schools, bestowing the degrees of Civil Mining Engineer, Civil 
Building Engineer, Mechanical Engineer, etc., and Chemical Engineer 
(four years’ study). ‘The Mines-School of Mons confers the degree of 
Metallurgical Engineer. 

Another course of study leads to the degree of Doctor of Chemical Science 
(four years). The doctor of chemical science is particularly versed in 
pure chemistry, in laboratory technic, and in analysis; while the chemical 
engineer specializes in higher mathematics, the last two years of his course 
being devoted to the study of machines, properties of materials, and elec- 
tricity, together with chemical theory and laboratory practice. 

One can easily trace the difference between the two courses of study. 
The doctor of chemical science will turn his steps towards the research 
laboratory and the chemical engineer towards the manufacturing plant, 
where he will soon be able to act both as laboratory chief and as manu- 
facturing chief. 

Aside from laboratory work, practical training in the Belgian univer- 
sities consists only in plant inspections.and sometimes a short period in 
a workshop or mine. In this the Belgian method differs essentially from 
the American. 

Together with the high schools already mentioned, there exist some 
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schools which prepare chemical technicians—industrial analysts, small 
manufacturing chiefs, etc. ‘These schools are private ones or schools sub- 
sidized by the provinces. 


The Laboratory 


Official Laboratories—The most important government laboratory is 
the State-Railway’s which has the mission of examining and receiving the 
materials supplied to this department. There are two principal sections 
at the Railway’s laboratory, or ‘“Banc d’Epreuves de 1’Etat,’’ situated at 
Mecheln—the mechanical and the chemical testing sections. 

The mechanical testing section is very well supplied with tools for trac- 
tion, flexure, torsion, and pressure experiments. Everyday tests are made 
of hardness, impact strength (résistance aux chocs), and alternate exertion 
(efforts alternés). A whole set of very ingenious registering dynamometers 
are employed in traction tests, tests on tissues, threads, papers, leathers, 
etc: 

The test pieces are made at the said Railway’s laboratory, under the con- 
trol and responsibility of the Test-Chief. A room of tool machines is 
provided with saws, precision lathe, filing vices, milling machines, drilling 
machines, etc., for the making and fitting of the test pieces, as also for 
the repairing of the test machines. 

Since 1919, to the mechanical testing laboratory is adjoined a metallo- 
graphic section equipped with a Le Chatelier metallographic apparatus, 
a Chevenard dilatometer, and some optical apparatus. 

The metallographic examinations are more and more useful, as they allow 
the speedy determination of the degree of carburation of a sample, its 
thermic treatment, the state of temper, the homogeneity of a metal, 
etc. These tests are actually performed nearly every day at Mecheln. 

‘The chemical laboratory controls the analysis of every kind of material: 
metal, cement, lime, refractory products, oil, paint, varnish, etc. ; in a word, 
of every product susceptible of being an article of purchase by the Railway 
Direction. ‘There are always various kinds of articles to be examined si- 
multaneously at this laboratory, such as steel, varnish, ink, sealing-wax, 
papers, etc. Of course, each chemist’s work is limited to less varied ex- 
periments, but there often arise cases outside of ordinary routine which 
must be solved quickly. To conclude, a very important service is the 
mechanical testing of building materials (cements, limes, sand, stones, 
bricks). The State laboratory issued on this subject a “‘cahier des charges” 
(conditions of contract) which served for a long time as pattern for the other 
countries. 

The electrical tests of machines and materials are made at Brussels in a 
special laboratory. There exists also, at Brussels, a laboratory specially 
supplied with apparatus for tests on combustibles. This very important 
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group of laboratories appertaining to the Railway’s Minister does not work 
for the government only; it also constitutes a controlling service perform- 
ing many tests for private manufactories. 

Furthermore, there are numerous official laboratories—Food Products 
Control; Fertilizer Control; Province and Town laboratories, etc., but 
generally these laboratories are less important and their supply of equip- 
ment is strictly limited to the kind of work in which they specialize. 

We will only mention the university laboratories. They are adapted 
to their exclusive purposes, and offer, generally, spacious and well-equipped 
places to students. On these points the new laboratories of the Brussels 
University are models of their kind. Having been erected since the war, 
they have all the improvements that could be wished, and their equip- 
ment will permit the pursuit of every study which chemical problems should 
necessitate. 

Industrial Laboratories.—There is some progress since the war ; before that 
chemical manufactories, even big ones, had no laboratories. Manufactur- 
ing control was often carried on in an empirical way. Lots of manufactories 
based their work on experience, leaving to chance improvements and in- 


ventions. 


During the last few years there has been a complete change of method. 
The laboratory is now the manufactory’s help, not an isolated one asked 
occasionally for advice, but a real instrument of control; the laboratory 
now makes part of the manufactory. We cannot yet generalize this good 
result but there exist in Belgium some industrial laboratories which are 
quite remarkable and we propose in a following article to introduce our 
American brethren into them. 


F. LAMBERMONT, 


BRUSSELS, BELGIUM Chemical Engineer, A. I. G. 


“PRACTICAL CHEMISTRY BY MICRO-METHODS” 


DEAR SIR: 

Thank you very much for the copy of the JouRNAL OF CHEMICAL 
EpucaTIon, which I found most interesting. I notice that in the article 
on p. 8761 on ‘‘Practical Methods for Beginners,” by H. A. J. Pieters, the 
author advocates the increasing use of micro-methods by which the labora- 
tory can effect a substantial saving in money with consequently decreased 
fees for the students. It might interest the readers of your JOURNAL to 
know that there has recently been issued a small book entitled ‘‘Practical 


1 Tus JournaL, 3 (August, 1926.) 
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Chemistry by Micro-Methods” written by E. C. Grey and published by 
W. Heffers & Sons, Ltd. (Cambridge, England). In this book are de- 
tailed instructions for a number of fundamental elementary experiments 
and for qualitative and volumetric work. Grey has practised his methods 
with classes of 300 medical students at the Egyptian University, Cairo. 
Perhaps the news that such a book is available might interest your readers. 


R. S. CAHN 


THE UNIVERSITY, 
MANCHESTER, ENGLAND 


VOCATIONAL GUIDANCE FOR FUTURE CHEMISTS 


e 


To THE Epiror: 

Aptitude and placement tests of the sort indicated in Dr. Braut- 
lecht’s paper (THIS JouRNAL, 3, 903 (1926)), should be adapted for 
secondary schools and used there long before the pupil is ready for college 


or technical school. The preparation of tests and job specifications 
which would pick out from the mass those who should be actively en- 
couraged to become chemists and chemical engineers is a worthy task 
for our Senate of Chemical Education. 

There is no organized vocational guidance in secondary schools as 
far as chemical education is concerned. Few of our leading chemists 
and chemical engineers had any impetus from their high-school teachers 
to become such. I recently talked with one who spent a year in business 
school after graduating from high school, a year in a bank, and another 
in the office of a lumber company before entering college. In college 
his interests were for a time equally divided between chemistry and 
astronomy. Such a lack of guidance has no place in a well-ordered 
scheme of things. 

Similar tests are also needed for vocational schools in chemical com- 
munities to determine those who should be encouraged to become 
analysts, operators, and minor foremen for the plants of the community. 
Employment officials should be encouraged to assist in this work, which 
affects boys who never intend to go to college or who quit and go to work 
before they reach the years in which high-school chemistry is custom- 
arily given. The community must educate its future workmen. It 
cannot depend upon external sources for them. 

R. E. BowMANn 


WILMINGTON TRADE SCHOOL, 
WILMINGTON, DELAWARE 





Chemical Digest 


SCIENCE TEACHING 


In a recent address before the educational section of the British Asso- 
ciation for the Advancement of Science, Dr. Thomas H. Holland spoke 
of ‘Methods of Science Teaching.”! Our aim, according to Dr. Holland, 
should not be the study of scientific education so much as the discovery 
of principles applicable to all forms of education. In speaking of the 
value of humanism in science teaching, he says: 


Under the tyranny of terminology our classical friends have usurped the “humani- 
ties.” But they sometimes forget, through their specialization in the purely rhetorical 
aspects of classical literature, that what gave rise to the Renaissance was the discovery 
of the long-buried wisdom, especially of the Greeks—their art, their religion and their 
science. ‘The revolt of the intellect from previous formalism and theological bondage 
resulted in more than the revival of literature and art, more than the religious freedom 
which gave us the Reformation: it aroused curiosity regarding natural laws—what 
we now call the spirit of research, because the word curiosity is more widely occupied. 
The invention of the mariner’s compass, and the exploratory spirit which accompanied 
it, led to the discovery of the Americas, South Africa, India, and the Far East. The 
invention of gunpowder and that of paper and printing were the technological offspring 
of classical literature, strange as this may seem to us who see the wide gap between the 
modern classical school and the technical institute. 

Some of the scientific developments which followed the classical Renaissance had 
possibly independent origins, but they were mainly the product of intellectual activities 
quickened by the rediscovery of buried philosophies. What would otherwise have been 
but slow combustion developed, because of the classics, with the speed of an explosion. 
Greek literature acted on medieval scholasticism like nitric acid on combustible cellulose: 
cotton was converted into gun-cotton. 


However, through specialization, the main object of the study of the 
classics became obscured and stricken. with a formalism and even ped- 
antry. In the same way there is a danger in our science teaching to 
produce by specialization, ‘‘similar cultural ptomaines and thus to obtain 
what corresponds to the devitalized residue of the humanities without 
humanism.” Further: 

The educational balance is not secured by requiring students to attend a formal 
course of classics or history as well as of science. That would be merely to double the 
offense. Separate courses of history and science form a mechanical mixture as dead 
as the chemical constituents of protoplasm. It is the biographical history of science 
itself that contains the essential vitamins of the student’s food. An illustration, 
possibly somewhat exaggerated, that I used in 1924 will show what is intended: 


1 Thomas H. Holland, “Methods of Science Teaching,’’ Sch. and Soc., 24, 185-93 
(1926). 
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giving two separate doses of two unrelated subjects to act as mutual correctives is 
equivalent to giving a patient a metallic sodium pill with a sniff of chlorine gas when 
what he really wants is a pinch of common salt. The two constituents given separately 
might be fatal, whilst the two in the form of the compound sodium chloride make an 
essential food. 


Dr. Holland quotes a definition of education as being the “deliberate 
adjustment of a growing human being to its enviroment” and says: 


May I remind our teachers of science and technology that their students are not 
wanted only as experts in the laboratory and workshop?..They have post-graduate 
duties to perform as citizens, and must face relations—competitive relations—with 
other human beings, with most of whom they cannot communicate in technical terms 
alone. To be appreciated they must understand and be understood by others: they 
want the humanities, and the humanities are not the monopoly of the classical scholar. 


Dr. Holland believes with Huxley and his colleagues that every man 
should know something of the history and origin of the features of the 
“only world on which he will live in human form; and that without an ac- 
quaintance with those branches of science which are more observational 
than experimental no man should be regarded as an educated man.’ 
Quoting further: 


Nature knowledge now is getting into the position that science generally occupied 
in the older classical schools: it is accessible only to the boy whose bent is too strong for 
the teacher, and who thus shows an individuality which tends to mark him down and so 
confirm his position as a freak. Possibly I am exaggerating, but it is obvious that 
scholarships are driving us to premature specialization. ‘The schools conform to the 
universities: each professor in the university pounces on the scholar and turns him to 
account as a recruit for his honors school. 

This change over to science and technology, dictated largely by utilitarian motives, 
is even more alarming to the teachers of science, whose agitation to this end has been 
embarrassingly successful; for the change brings with it a responsibility which was 
unforseen in its fullness...That our classical teachers have been successful, even con- 
spicuously so, is beyond question. Anyone who has had the privilege of watching 
the members of the Indian Civil Service carrying on the administration of their districts 
—with sympathy as well as efficiency, not here and there, but generally; not under 
the eye of the press or of Parliament, but isolated, alone and unobserved—would 
seriously seek for the cause of their efficiency and character; for nine-tenths of the data 
employed in their early education have had no direct application to the problems that 
they have now to tackle. 

Stresses set up by limitations of time and economic necessities force us, in modern 
educational institutions, to concentrate our attention on, and even in some instances to 
limit it to, professional and vocational subjects. But it is our duty to see that these 
stresses do not exceed the intellectual elastic limits of our students, and so be followed by 
mental strains. 

If the older system of classical education justified itself, not by the out-turn of experts 
in the Greek and Latin languages, but by the development of character and capacity 
for affairs, we have to see to it that science and technology are also so taught that these 
essential features are developed, not inhibited, in the student. 


W. R. W. 
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ABSTRACTS 


Secret Processes versus Patents. Eprrorra,. Chem. Age, 15, 99 (July, 1926).— 
Should a new process be protected by patent or worked secretly? A patent is often 
a real addition to the sum of human knowledge. Fresh minds are attracted to new 
fields which lead to further progress and the making of unrelated discoveries. ‘‘It 
is a matter of common experience that inventors find their most fertile sources of in- 
spiration in patent literature. It is possible that, with the increase in mass production 
methods, there may be a return to the old neglect of patent protection since no work- 
man can in these circumstances know enough of the process to betray it.’”’ This would 
be unfortunate since subsequent improvements by other inventors often add to the 
value of the original patent. During the war many of the barriers which divided 
the industry into innumerable watertight compartments were broken down in the 

effort to pool the knowledge and experience of the whole industry, and it is «ig 
that there will not be a return to it. B.C. FY, 

Symposium on Chlorine. Can. Chem. & Met., 10, 185-8 (Aug., 1926). —This is a 
report of 9 papers presented before the American Electrochemical Society at Chicago 
in April. D. A. Pritchard, in a paper on ‘“The Economics of Chlorine,’’ gave a chrono- 
logical sketch from its inception in 1774 to the present day. The most important 
developments for the industry were the preparation of chlorine by Scheele in 1774 
by the action of HCl on MnOs, the liquefaction of chlorine by Northmore in 1805, 
the production of chlorine and Javelle water by Berthollet in 1789, the production 
of bleaching powder by Tennant in 1798, the Deacon process of producing chlorine in 
1868, and the patent of Watt in 1851 covering the electrolytic production of chlorine, 
caustic soda, sodium hypochlorite, etc. The Elektron Company in 1890 was the 
first to successfully manufacture electrolytic chlorine. The chief concern is to find 
new uses of chlorine, as electrolytic caustic soda forms a small percentage of total 
caustic produced. The hydrogen produced is now largely utilized in synthetic am- 
monia production. It is estimated that 65 per cent of the chlorine manufactured 
in the U. S. and Canada is consumed by the paper industry, 22 per cent by the textile 
industries, 10 per cent in sanitation, and 3 per cent for other purposes. 

In a paper on “Uses of Chlorine in the Refining of Sugar,” S. Ochi mentioned that 
it was proposed to utilize chlorine 100 years ago. The bleaching action of chlorine 
is not very effective in the case of cane juice but the chlorinated juice can be easily 
clarified by treatment with activated charcoal. Chlorine is efficient in precipitating 
suspended matter at a pq of 3.5 to 4.0 for the chlorinated juice. Gums and pectins 
also separate out. The bleaching action of chlorine is effective up to 80-90 per cent 
of the original color depth. 

“Use of Chlorine in Organic Chemical Industry” by J. T. Couray. Chlorine 
is not found in nature in organic compounds. ‘The expansion of the organic chlorine 
industry began about 1890, and resulted in a long list of valuable chlorine compounds. 
It also includes the manufacture of mono- and di-chlorbenzene, the nitrochloro de- 
rivatives of benzene and corresponding phenols and the side chain chlorination products 
of toluene, benzyl and benzol chlorides, benzaldehyde and benzoic acid. In addition, 
he emphasized the importance of chlorine in the control of disease, production of dyes, 
artificial silk, and war gases. 

In the ‘‘Chlorination of Metals,’’ P. S. Brailless describes the processes for preparation 
f various chlorides at temperatures from 100°C. to 1000°C. depending on the metals. 
Proper materials for construction, the dissipation of the liberated energy and tempera- 
ture control are the chief problems. The anhydrous chlorides are usually hygroscopic 

ind frequently undergo partial decomposition in the presence of water so the reaction 
system, especialiy in high temperature chlorination, should be free from water. 

L. Burgess gave the uses of ‘“‘Chlorine in the Petroleum Industry.” It is used in 
sweetening distillates, in the production of ethylene glycol and chloro derivatives 
of methane. Aluminum chloride is used in gasoline production. He predicted that 
the petroleum research now under way would probably discover new uses for chlorine. 

“The Photochemical Reaction between Hydrogen and Chlorine’ was discussed 
by A. . Marshall. He showed that the expansion of moist chlorine was purely thermal 
and was absent in dry chlorine. A sensitive mixture of hydrogen and chlorine yields 
105 molecules of HCl per quantum of light absorbed. Two theories are advanced, 
one involving chlorine atoms and the other activated molecular chlorine. Recent 
studies indicate that light is able to dissociate chlorine into atoms. 

“The Use of Chlorine in Recovering Tin and Tin Salts from Scrap Tin Plate’ 
was presented by C. L. Mantell. The chlorine process has grown rapidly since 1907, 
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when the electrolytic process was abandoned and the Goldschmidt chlorine process 
introduced. Inthe Goldschmidt process dry chlorine is used, in the von Schutz method 
the chlorine is mixed with air. In the method of von Kugelen and Seward the scrap 
to be detinned is so arranged that the temperature is maintained below that at which 
chlorine attacks iron. Chlorine detinning can be carried out in larger units and is 
more thorough than the electrolytic process. ‘The stannic chloride produced is used 
extensively in silk dyeing. 

S$. Ochi presented two papers, ‘‘Chemistry of Bleaching Powder” and “The 
Chlorine Industry in Japan.” ‘The principal constituent of bleaching powder has a 
crystalline form with the formula Ca(OCl)Cl.H.O although an amorphous variety 
is often present. Some measurements on the heat of solution, heat of hydration, and 
vapor tensions at different temperatures are given. Slow chlorination at low tempera- 
tures favors the formation of the crystalline variety. ‘The oxygen-forming decompo- 
sitions of bleaching powder are exothermic while the chlorine-forming ones are endo- 
thermic. 

Until the World War, chlorine in Japan was manufactured by the MnO, method 
but the shortage of caustic soda caused the development of the electrolytic soda process 
and by 1920 it had completely displaced the former process. ‘The bleaching powder 
is all of electrolytic chlorine origin and 80 per cent of the caustic soda is produced 
electrolytically. D. C. LicHTENWALNER 

Discussion on Power Alcohol. Ghem. Age, 15, 110 (July, 1926).—This is a report 
of a joint session on power alcohol. Ina paper on ‘‘Sugar from Wood,” W. R. Ormandy 
traced the developments in the procedure of converting wood cellulose into sugar. 
The best known are the Classen, Rheinatf, and Proder processes. Forty per cent 
HCl is greatly superior to 36 per cent acid, and forms the basis of the Rheinau process 
where sawdust is treated with six times its weight of 40 per cent HCl. In the Proder 
process gaseous HCl is used in addition to the 40 per cent HCl. ‘This was rendered 
possible by the discovery of a new material ‘‘Proderite,’’ a mixture of specially prepared 
pitch and ground quartz. The mechanical difficulties of exposing material for gas 
adsorption were great, and a modification of this using the special diffusion batteries 
of the Rheinau process was more advantageous. In the Classen process, which is 
still a — a catalyst is employed, greatly increasing the yield and reducing the time 
required. 

In a paper on “Experiences with Alcohol Motor Fuels,’’ J. D. Ross and W. R. 
Ormandy point out that alcohol fuels will probably first be used in tropical countries. 
At Queensland, Australia, a plant producing 2,000,000 gal. of fuel annually has been 
erected and three more will be erected. ‘The development of the wood alcohol industry 
was of interest to alcohol as a motor fuel only in that it would provide a cheap de- 
naturant, as wood alcohol has a low compression value and in that respect isa bad fuel. 

D. C. LicHTENWALNER 

To Educate or Not toEducate. Davipj.Jones. Sch. and Soc.,24,207-9 (1926).— 
In England there is the criticism that education is the cause of the present state of 
unrest among the young people. Does this situation exist in our own country? Wil- 
liam J. Kewlin of Amherst College says: ‘‘Education has taught men and women 
to read but has not taught them discrimination in what they read. Education trains 
their minds, and they use their trained intelligence to evade the law, hoodwink their 
victims, organize their followers.”” ‘This opinion is shared by serious, well-educated 
people who have the welfare of the children and the nation at heart. These people 
lose sight of the fact that if we did not educate we would penalize everybody for the 
sake of the few. ‘The author says: 

‘‘We are in the midst of a constant struggle; on the one hand there are those who 
would limit education to the few and there are those who would educate everybody 
regardless. On the one hand we would have an educated aristocracy, a caste system 
from which there would be change. On the other, we would have such a condition 
that would mean not only democracy, but mediocrity. It would level down the best 
minds to that of the poorer. It would be a fine thing were we able to raise the poorer 
up, but there is, as we all know, a saturation point and when that point is reached 
we are unable to educate further.” 

The author suggests that it might be well to do away with the high-school gradua- 
tion altogether and give a certificate of completion of any subject so that a pupil will 
not be handicapped in attaining his objective which might well be the ability to run 
a typewriter, build a cottage, or speak French. He says in conclusion that: “‘to educate 
or not to educate is a question that admits of only one answer and that is ‘to educate,’ 
and every child must be given that type of education for which nature has best endowed 
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him. His individuality must be preserved and on the other hand he must be taught 
to merge that individuality so that it may contribute to the whole so that both the 
individual and the community and the nation and the world may benefit by the contri- 
bution of the ‘least of these.’ ”’ W.R. W. 

Contribution of Science to the Rubber Industry. L. E. Weper. Chem. & Met. 
Eng., 33, 485-6 (1926).—Until recently chemists were not a generally accepted part of 
the rubber industry but the attitude of the manufacturer has changed and it is now 
exceptional not to find the rubber chemists a vital part of the factory organization. 
To illustrate what science and technology have accomplished in the rubber industry, 
a review of four developments which have justified the present confidence of the manu- 
facturer in the application of chemistry to his business is given. 

The first development is that of accelerators. The time for vulcanization is 
appreciable. ‘The accelerator is a substance which is added primarily for the purpose 
of reducing this period of vulcanization. Not only does the accelerator reduce this 
period but it makes the product much less susceptible to overvulcanization. It also 
enhances the properties of the vulcanized article by prolonging the natural and active 
life of the article in question. 

As a result of vulcanization the stability of the crude rubber is impaired. The 
deterioration of vulcanized rubber is thought to be due to oxidation. Substances 
that retard the oxidation of rubber are known as anti-oxidants. Such substances as 
benzidene, beta-naphthol and certain of its derivatives have anti-oxidant properties. 
Certain condensation products of aromatic amines and aldehydes act in the same 
capacity. The addition of one or two per cent of these substances will double the 
natural life of a rubber compound. 

There are substances which have the property of increasing the abrasive resistance 
of rubber and are known technically as reinforcing agents. Zinc oxide has long been 
used as a reinforcing agent but recently carbon black has been substituted for it and 
has been found to almost double the abrasive resistance of that obtainable with zinc 
oxide. 

The fundamental problem in reclaiming vulcanized rubber is the conversion 
of the non-plastic vulcanized rubber into a plastic mass, which will become again highly 
elastic upon revulcanization. It is not correct to regard reclaimed rubber as an adult- 
erant or as a cheapener, since in the majority of cases its use fulfils a definite function 
and purpose. The American reclaiming industry will produce at least 200,000 tons 
of reclaimed rubber in a year while the American rubber industry will consume ap- 
proximately 400,000 tons of rubber. «ies We 

Secondary Education in France. L. A. THomas, Jr. Sierra Educ. News, 22, 
446-9 (1926).—This article gives an account of the work of Mr. Thomas who is stationed 
at the Lycée Clemenceau at Nantes, France. The teaching is done by four classes 
of men, or rather by three, as the “répétiteurs’’ or lowest division have no classes, 
but conduct study halls and see that the work required for the various classes is properly 
done. ‘The instructors, who are ‘‘licenciés’’ or the equivalent, teach the lower forms. 
A licencié cannot be required to teach more than eighteen hours a week. To teach 
in the upper forms or in a university it is almost essential to be either an “Agrégé” 
or a “Doctor.” ‘The latter degree is practically the same as our own, but we have no 
equivalent for the degree of ‘‘Agrégé.’”’ It is received as a result of a competitive 
examination which can be taken only at Paris. ‘The teaching in either lycée or un- 
versity is thorough and much more detailed than it is with us. The records of each 
teacher’s ability and attainments, the successes of his students in the various exami- 
nations, even of his political and religious leanings, are kept in a secret file in Paris 
and are kept up-to-date by continual reports from the Rector and the Academic In- 
spectors. 

A lycée, unlike our high school, is not a free school. All students must pay tuition. 
‘ach school, within certain limits, sets its own tuition. ‘The State considers that edu- 
cation is a matter which concerns itself as well as the individuals receiving the education. 
The national budget therefore carries an appropriation for a subvention to make up 
the deficit. The feeding of the pupils, on the other hand, is a strictly private matter, 
with which the government has nothing to do. The boarding department of a lycée 
is a separate affair, which is managed and paid for by the city in which the school is 

situated. If there is any deficit there, the city makes it up. 

The head and general manager of a lycée is the ‘‘Proviseur’’ who corresponds 
to our principal. Under him is the ‘‘Censeur’’ who is in charge of the scholastics and 
the discipline. Under the Censeur is the “Surveillant General’ who has charge of 
the boarders at all times. The official who manages all finances and is also responsible 
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for the boarding department i is the “Econome.” He has under him three assistants, 
“Sous Economes,”’ who keep the books, inspect the building, watch the kitchen, and 
the employees and attend to the marketing and purchase of all supplies. Lastly, 
there is the faculty. This, with its duties all marked out by law, functions much 
as it does with us. There is one important exception—there are no department heads. 
<at. W 

The Stripped Atom. Ropert A. MILLIKAN. Scribner's, 79, 477-83 (1926).— 
The spectroscope is used as a means to test quantitatively the recently developed laws 
of atomic mechanics, one of which reads—‘‘When an atom radiates ether waves, an 
electron within it suddenly drops from an orbit of larger to one of smaller radius, 
and it is because of that drop that, by some unknown mechanism, it is enabled to send 
out ether waves.” A new experimental technic is established when the spectroscope 
is used to measure frequency of the emitted radiations. The boron atom is stripped 
by knocking electrons from the fifth to the fourth orbit and the frequency is predicted 
Likewise a whole series of elements is stripped, such as carbon, nitrogen, fluorine, and 
others. When stripped, the atom seems to be in an excited state—subatomic—the 
fixation of nitrogen being an industrial example of the same. W.G. K. 

Latest Member of the Textile Family. N. A. Parkinson. Sci. Am., 82, 112-4 
(August, 1926).—A very good article on the manufacture of rayon—artificial silk—by the 
viscose method from cellulose. Both the mechanical and chemical operations are 
explained; also a very timely discussion on the output, value, and importance of this 
artificial product, comparing it with the natural silk. W. G. K. 

Full Page Picture of Professor B. S. Hopkins and His Apparatus. Sci. Am., 82, 
85 (August, 1926).—An impressive picture of the discoverer and of the extensive ap- 
paratus used in discovering element number 61—Illinium. W. G. K. 

How the Oil Industry Meets the Problem of Waste. Grorck W. STocKING 
North Am. Rev., 4, 315-23 (1926).—Of late-years the oil industry has been in a pre- 
carious position. The adverse report of the Senate Committee on Manufacturers on 
the ‘“‘High Cost of Gasoline and Other Petroleum Products,’’ South Dakota’s entrance 
into the retail gasoline field, the proceedings against forty-nine major oil companies 
for violation of the Sherman Anti-Trust Act, have all had their effect upon the public 
In an endeavor to combat these impressions, the Public Relations Committee of the 
American Petroleum Institute aims to raise, annually, by private subscription, $100,000 
for the dissemination of oil propaganda. 

The general public has shown concern over the waste of oil and the idea seems 
prevalent that eventually an oil shortage will prevail. American oil interests have 
endeavored to enter foreign oil fields only to find the way blocked by the restrictive 
measures of France, Great Britain, and Holland. After the Teapot Dome scandal, 
President Coolidge created the Federal Oil Conservation Board with Secretaries Weeks, 
Wilbur, Works, and Hoover with the idea of devising a national oil conservation policy. 
The oil industry has not availed itself of a chance for codperation with the Board. 

A committee of eleven from the Petroleum Institute’s Directors has recently 
published ‘‘American Petroleum—Supply and Demand,” which expresses the attitude 
of the oil industry toward this problem. This report indicates that there is no immediate 
danger of oil exhaustion but feels that in case of a shortage science will find a workable 
substitute. Improved methods which will eliminate waste are suggested. The ques- 
tion is raised as to whether government intervention would not be wise. ES. 

Modernizing the College. AporpH E. Meryer. North Am. Rev., 4, 346-57 
(1926).—This article attempts to show some of the ways in which the college is trying 
to adjust itself to the demands which, though unprepared, it is being forced to meet 
Many of the charges made against the college have been ill-founded though it is true 
that, rather than adopt newer methods which have been the result of educational 
research, the college has been content with its customary ways. Despite this, regis- 
tration in colleges is increasing annually. For every student in 1890, there are today 
five, and with this increase there have arisen many problems. With the growth of mass 
education, the individual is lost in the crowd, endowments fail to increase in pro- 
portion to the students and the traditional college curriculum has become more or 
less inadequate because of the change in social and economic conditions. There are 
three outstanding phases of modernization: (1) The increased use of the self-survey 
as a means of detecting and correcting the weaknesses of a college; (2) the reorganizing 
of college entrance requirements and methods of admission; (3) attempts at curricular 
reform. In the self-surveys the college is beginning to study itself. One of the most 
comprehensive surveys ever conducted by any higher institution of learning was that 
of Wisconsin in 1914, which was ordered by the state legislature for the purpose of 
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finding out the truth about the university work as some of the taxpaying public were 
somewhat doubtful as to the results their money was accomplishing. The codperation 
of the faculty, students, and alumni was sought in filling out detailed questionnaires. 
Wisconsin, however, is not alone in this attempt, many other universities of other states 
having done the same thing. The questionnaire method at best, though, is only semi- 
scientific. ‘The survey is merely a search-light, illuminating problems but not solving 
them. ‘The solving of them must be left to an educational expert. 

It is a fact that the college is laying too much stress on credits and courses, neglect- 
ing the development of the student’s ability to think through new problems. It is 
too frequently the case that a student carries away from college only a smattering of 
knowledge because it has not been presented to him as a unit. What is needed is: 
An increase in coéperation between high schools and colleges to determine college 
courses, a decided reaction against the elective system, an attempt to limit specializ- 
ation and give the student the elements of a broad fundamental training, a plan of a 
general final examination and the granting to the exceptional student greater latitude 
and freedom in the working out of individual problems. K. S. H. 

The New Individualism. Joun Apams. Sch. and Soc., 23, 742-3 (1926).—The 
author prefaces his talk by stating that the way to cause a sensation is to take any 
over-discussed subject and place the word “‘New’”’ before it. Little is new. If we 
turn to Plato or Aristotle we will almost invariably find that for which we are looking. 
There are, however, a few things which are new for the time being. We have made 
more progress in the past 150 years than in all the preceding years put together. The 
idea of newness, consequently, is only a fitness for the particular occasion. 

That individualism is more preéminent today than ever before is not to be ques- 
tioned. When schools were institutional concerns and children taught in a big mass, 
the individual did not count so much. The child is placed between subject-matter 
and method. G. Stanley Hall’s self-invented word, ‘“‘paidocentricism,’’ for the new 
individualism, seems to the author to be a very useful one, bearing out all he has said. 

K 


aS 
Standardizing Teachers’ Colleges. C.L.PHEtps. Sch. and Soc., 23, 770-1 (1926).— 


This article is more or less of a challenge directed against so rapid a standardization 
of teachers’ colleges, as is at present taking place. The author briefly states the situa- 
tion as it has developed out of the past five years; how legislation has legalized in many 
institutions the change from a two-year normal course to four years of educational 
preparation with the awarding of a college degree at the end. The action has been so 
rapid that little has been accomplished; we do not even know what a four-year teachers’ 
college is for or what it may be expected to accomplish that the two-year course did 
not. Interesting and stimulating problems have arisen but there has been no time for 
experimenting and hence the author stresses the danger of crystallization taking place 
upon insufficient data, in most cases the personal views of a few individuals. He 
urges giving up this mad haste for standardization and recommends the study and 
analysis of the various practices and points of view in the teachers’ college situation. 
‘The thinking should be broad and open and the procedure experimental and tentative.” 


K. S. H. 

The General Science Course. CHarLES H. Lake. Am. Educ. Digest, 45, 437 
(June, 1926)—The schools have in science an instrument for restating truths, for 
eliminating the fears due to ignorance and prejudices, for challenging convictions, 
for disproving errors. The spirit of science and the purposes of the school as an insti- 
tution are in strict accord, 

Science is rarely found in the elementary schools. Yet there are a great many 
questions that should be answered during these years or the student will soon reach 
an age where his curiosity no longer drives him to seek new knowledge. Hence the 
recommendations: The elementary science course should be organized and taught in 
all grades—first to ninth inclusive. The course should include biological and physical 
science, involving the pupils’ environment and adapted to the grade in which it is to 
be taught. In the seventh, eighth, and ninth years the balance should be strongly 
on the physical science side. 

The sequence in the tenth, eleventh, and twelfth years should be biology, chemistry, 
ind physics. 

The general aims of the first nine grades should be: To stimulate the child’s interest 
in nature and his appreciation of his environment. ‘To help him care for himself and 
solve his own problems. ‘To cultivate his powers of observation, judgment, and reason- 
ing. To give training in the use of the scientific method of solving problems. To 
interpret the life about him. ‘To train in the organization of his common experiences 
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and practice and in applying knowledge already gained to the solution of new problems. 
To foster a confidence in the knowledge gained by the scientific method. ‘To develop 
in the child a logical attitude toward his social and physical environment. J. W. H. 

New York Publishers Change “Evolution” to “Development.” ANon. School, 
37, 801 (1926).—‘‘Because Texas has ruled that the ‘Book of Genesis’ is a 
better authority than Darwin’s ‘Origin of Species’ New York publishers have deleted 
‘evolution’ from biology text-books to be used in ‘Texas schools.” 

Two companies have participated in this mutilation. In one case the author 
was not consulted when the eliminations were made. Bu Cur. 

Publishers Must Not CatertoLaymen. Eprrortay. School, 47, 804 (1926).—‘‘Ca- 
tering to those who would prevent a fair presentation of the findings of science is abso- 
lutely wrong. ‘The scientist is insulted, and the authors of the ‘revised’ text-books 
aré made ridiculous 

“The publishers should refuse to prepare special editions leaving out part of the 
truth that the scientist thinks he is presenting: and the authors of such texts should 
flatly refuse to have their books garbled by those who are not expert in the oe — 


Nationality and Research. J. B.S. HapANE. Forum, 75, 718 (May, 1926).—A 
general estimate is given of the scientific work going on in different nations as follows: 

New Zealand and Australia have made first-rate contributions to science, but 
largely by exporting their scientists to other portions of the British Empire. Ru- 
therford is cited as an example. 

Japan is making contributions to every branch of science, but they have been 
distinguished by technical rather than intellectual power. In another fifty years 
Japan’s research may excel that of Europe as a whole. 

China is starting largely under American guidance. India has begun, and that 
sensationally enough, by giving Srinvasa Ramanayan who may perhaps be awarded 
the palm for mathematical originality in the 20th century. 

South America has done little as yet. 

The United States produces a colossal volume of scientific work of very unequal 
merit. Where endowment can assure results they lead the world. Despite the un- 
doubted genius of many Americans, in pure, though perhaps not in applied, science 
America produces less than either Britain or Germany. 

Though Canada has sent fewer men of science to Britain than Australia, her 
output of published work has been greater. 

The Union of Socialist Soviet Republics is still so isolated that its appraisal is 
difficult. They seem to be concentrating on work where elaborate apparatus is not 
required. 

In “bourgeois”’ Europe, Holland and Denmark lead in scientific output per million 
inhabitants. In Denmark the Carlsburg brewery is now the principal support of a 
scientific academy. 

The largest output comes from Britain and Germany. Britain seems to have a 
slight lead. This is attributed to the autonomy of their universities and the lack of 
nationalism in scientific thought. 

France has lost ground in the last fifty years. Men of great originality are pro- 
duced, but state control of higher education and ignorance of foreign achievement 
handicap them enormously. 

Sweden, Norway, Switzerland, Belgium, Finland, Poland, Czecho-Slovakia, and 
Austria are all producing first-rate work. : : 

Italy’s mathematics is still very good, Spain has given us a great microscopist, 
and Greece a great mathematician. 

The small nations are more scientific than the large. Scientific ability is not the 
prerequisite of any one race, but can show itself under conditions when thought is free. 

J. W. Howarp 

Industry Discovers a New Tool, X-rays. D. H. KILLEFFER. Ind. Eng. Chem., 
18, 577-80 (1926).—The use of X-rays as an effective method of testing numerous staple 
materials is a striking example of the adoption of the discoveries of pure science (often 
accused of being impractical) for industrial purposes. X-ray analysis may be used for 
detection of flaws in metal castings, impossible to find by other methods; for deter- 
mining crystal orientation in metal test pieces, which is not shown by the microscope; 
to study the suitability of asbestos for use with platinum as a catalyst; and for determin- 
ing what compounds are present in a mixture of salts (ordinary analysis gives ions, but 
not ‘their distribution). Important results are looked for as the study of Co“) by 


X-rays progresses. 





University of Chicago. ‘The following 
received the doctorate degree at the June 
and September convocations: L. F. Bate, 
K. C. Chen, J. S. Friedman, P. L. K. Gross, 
E. D. W. Ho, W..B. Kay, C. O. Miller, 
Mary E. Maver, N. A. Milas, E. E. Ro- 
saire, D. E. Wobbe and J. D. Xan- 
thopoulos. 

Those receiving the degree of Master of 
Science at recent convocations are: F. E. 
Cislak, H. H. Boyle, Zella B. Crews, 
Kiichi Jo, H. N. Harkin, H. D. Hinton, 
Louise F. Verret, and H. D. Wilson. 

The lectures given by Prof. Ernst 
Cohen, during the first half of the summer 
quarter on Piezo Chemistry and Meta- 
stability were most successful. Dr. Cohen 
also delivered a public lecture entitled, 


Mrs. Cohen 


“Caricature in Science.” 
accompanied Dr. Cohen and they were 
delightful people to know. 

On August 26th Prof. H. I. Schlesinger 
gave a University Public Lecture on ‘The 
Réle of Chemistry in the Maintenance of 


Peace.”” The lecture was delivered in 
Harper Assembly Room and was broad- 
cast through Station WLS. 

Kent Laboratory has experienced an 
epidemic of marriages recently. Among 
those whose weddings have been an- 
nounced are: Messrs. C. O. Miller, E. W. 
Scott, W. D. Guy, and P. L. K. Gross. 

Dr. H. N. McCoy and Dr. Terry 
McCoy have spent most of the summer 
touring the West. Much of their time 
was spent in California. 

The University, through University 
College, will offer several evening courses 
during the next quarter. Drs. H. I. 
Schlesinger, H. B. Lemon, W. A. Noyes, 
Jr., and ‘T. F. Young, will offer, respect- 
ively, courses in Inorganic Chemistry, 
Physics, Topics of Quantitative Analysis 
and Mathematics. 

Prof. W. D. Harkins has recently been 


appointed Consultant to the Chemical 
Warfare Service. Dr. M. S. Kharasch, 
formerly National Research Fellow and 
now of the University of Maryland, has 
also been appointed Consultant to the 
same branch of the service. 

University of Florida. The depart- 
ment of chemistry announces the election 
of Messrs.J. M. Boyd and W. L. Flood to 
University Fellowships for 1926-27. Uni- 
versity Fellowships pay $500.00 to the 
holder, who must take the master’s de- 
gree in the department from which he is 
appointed. Both men received the de- 
grees of B.S., Ch.E., in June. 

Dr. T. R. Leigh, head of the depart- 
ment of chemistry, has been appointed 
to the office of Assistant Adjutant-General 
on the General Staff of the Sons of Con- 
federate Veterans. The appointment was 
made by Commanding General Lucius L. 
Mess of Louisiana. 

Contracts for the erection of the new 
chemistry-pharmacy building have just 
been awarded. The present contract is 
for the first unit, to cost $188,000.00 
exclusive of furniture. The building is 
to be completed by June of 1927. 

Three members of the chemistry- 
pharmacy staff attended the Semi- 
Centennial meeting of the A. C. S. in 
Philadelphia. They were Professors W. 
H. Beisler, W. J. Husa, and F. J. Bacon. 

Prof. W. H. Beisler has returned to 
the campus after a summer spent in 
New Jersey. 

Prof. F. A. Gilfillan has returned to 
the university after a summer spent in 
Germany, France, and Switzerland. 

Mr. Robert C. Goodwin has assumed 
his duties as assistant professor of chem- 
istry, succeeding Dr. H. G. Oddy who 
resigned. He spent the summer in in- 
dustrial research in the laboratories of the 
Goodrich Rubber Company, Akron, Qhio. 
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Purdue University. Dr. H. R. Kray- 
bill, formerly bio-chemist of Boyce 
Thompson Institute for Plant Research, 
has been appointed professor of agricul- 
tural chemistry in Purdue University 
and State chemist and seed commis- 
sioner. 


Cincinnati Section of the A.C. S. A 
special meeting of the Cincinnati Section 
of, the American Chemical Society was 
held at the University of Cincinnati on 
September 2nd. 

The paper of the evening was given by 
Dr. Paul Sabatier, professor of chemistry 
in the Sorbonne and dealt with his most 
recent work in the field of catalysis. 
However, since Dr. Sabatier does not 
speak English, it was read by his son-in- 
law, Dr. Pomilio. 

An Intersectional meeting of the Ameri- 
can Chemical Society will be held in 
Cincinnati, October 22nd and 23rd. De- 
tails of this meeting may be obtained by 
writing to F. C. Vibrans, Secretary, care 
of the Procter & Gamble Co., Ivorydale, 
Ohio. 


Nebraska. Dr. B. C. Bien of the 
University of Iowa has accepted an in- 
structorship at the University of Ne- 
braska beginning with the Fall semester. 
His work will be with the organic division. 

The following graduate fellowships 
and scholarships have been awarded in 
the department of chemistry for the 
coming year: Fellows; Ralph Nielson, 
A.M., University of California, 1925. 
S. A. Durban, A.M., University of Texas, 
1926. E. F. Degering, Walla Walla 
College (Wash.), 1924. Scholars; E. G. 
Almy, University of Nebraska, 1926. 
Margaret Bogle, Nebraska Wesleyan, 
1926. John S. Chambers, Grand Island 
College (Neb.), 1925. Ralph Frazier, 
York College (Neb.), 1925. Viola Je- 
linek, University of Nebraska, 1925. 
Herman Liebhafsky, Texas A. and M. 
College, 1926. Donald Loder, University 
of Nebraska, 1926. Edwin L. Mattison, 
Southwestern College (Kans.), 1926. Al- 
bert G. Mosely, Howard College (Ala.), 
1926. Edgar Little, Cotner College, 


(Neb.), 1926. Edwin A. Fleuvog, Uni- 
versity of North Dakota, 1926. Frank 
J. Prochaska, Doane College (Neb.), 
1926. Robert R. Ralston, Tarkio College 
(Mo.), 1926. Bessie Whitney, University 
of Nebraska, 1922. 

Prof. Henry Wing who has been teach- 
ing chemistry for the past two years 
at Doane College at Crete, Neb., has 
accepted a position in the Agriculture 
College of South Dakota. Mr. Royce 
H. LeRoy, assistant instructor in the 
University of Nebraska, succeeds Prof. 
Wing at Doane. 

Scottsbluf Junior College has engaged 
Alvin J. Pinkney to serve as Dean and 
to teach chemistry and mathematics 
for the coming year. Since completing 
his work for a master’s degree at the 
University of Nebraska, 1924, Mr. Pink- 
ney has spent two years in teaching at 
the New Mexico Agriculture College. 
Miss Ruth Glover who received her 
bachelor’s degree from Nebraska last 
spring will teach the high-school chem- 
istry at Scottsbluf. 

Of the two men who received the 
Ph.D. degree in the department of 
chemistry at the University of Nebraska 
in 1926, H. I. Stubblefield has accepted 
a position with the Swan-Meyer Pharma- 
ceutical Co., and C. W. Ackerson will 
continue work with the Experiment 
Station of the Nebraska College of 
Agriculture. Robert Maxwell, who re- 
ceived the master’s degree in chemistry 
in 1926, is working with the Standard 
Oil Company at Casper, Wyoming, and 
Carter Simpson who received the same 
degree is working with the Mid-continent 
Petroleum Company at Okmulgee, Okla. 


Carnegie Institute of Technology. The 
Conference on Bituminous Coal to be 
held at the Carnegie Institute of Tech- 
nology in Pittsburgh has been scheduled 
for November 15 to November 19, 1926. 

The. purpose of the meeting, according 
to Dr. Thomas S. Baker, president of 
the Institute, is to bring together the 
men of all countries who have done notable 
work in the study of more scientific and 
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rational utilization of soft coal. Listed 
for discussion are such questions as the 
manufacture of substitutes for gasoline 
from coal; the complete gasification 
of coal; high temperature and low tem- 
perature carbonization; by-products; 
smokeless fuel; pulverized coal; hydro- 
electric power versus steam power, etc. 

Several distinguished scientists and 
fuel technologists in Europe have accepted 
invitations to attend the conference. Ger- 
man representatives will include Privy 
Councilor Professor Franz Fischer, Di- 
rector of the Institute for Coal Research 
at Mulheim-Ruhr, and Dr. Friedrich 
Bergius, of Heidelberg. England, will 
be represented by Dr. C. H. Lander, 
Director of Fuel Research of the De- 
partment of Scientific and Industrial 
Research, Dr. R. Lessing, prominent 
fuel technologist, and Geoffrey Gill, 
engineer and specialist in the manufacture 
of gas. From France will come General 
Georges Patart, who was in charge of 
the manufacture of explosives during 
the war and who is the inventor of a 
process for making methyl alcohol from 
coal. In addition, there will be a rep- 
resentative from the Office National 
des Combustibles Liquides. A number 
of European specialists who have done 
work in the development of certain 
processes are also expected to attend. 

American engineers, scientists, and 
fuel technologists who have been doing 
important research work in the chemistry 
of coal and other problems will have a 
large share in the program. 


Pennsylvania State College. The me- 
morial meeting of the American Chemical 
Society at the home of Joseph Priestley, 
discoverer of oxygen, at Northumberland, 
Pennsylvania, on Sunday, September 5, 
1926, was an inspiration to all who at- 
tended. 

There were some European chemists 
present, including Doctor Ernst Cohen, 
of Holland, and Doctor W. Swietos- 
lawski, of Poland. The principal ad- 
dresses were delivered by Doctor William 
H. Walker, formerly of the Massachusetts 


Institute of Technology, and Doctor 
C. A. Browne, Chief of the United States 
Bureau of Chemistry. Two of the three 
surviving members who attended the 
centennial meeting fifty years ago, Doctor 
S. A. Goldschmidt and Professor A. A. 
Breneman, both of New York, were 
present and gave reminiscences. 

A substantial and attractive museum 
has been recently erected on the premises 
of the college on the initiative of the 
G. G. Pond Memorial Association and 
the Central Pennsylvania Section of 
the American Chemical Society, in which 
much of the writings and apparatus 
of Doctor Priestley will be permanently 
preserved. 


Cleveland Section, A. C. S. A special 
meeting of the Cleveland Section of the 
A. C. S. was held September 30th at 
Western Reserve University, Cleveland. 
Dr. P. E. Verkade of Rotterdam, Hol- 
land, addressed the section on the ‘Re- 
lationship between Heat of Combustion 
and Constitution of Organic Compounds.” 
The address was given in English. 


American Association for Medical Prog- 
ress. Mr. George Murnane, Vice Presi- 
dent of the New York Trust Company, 
has been elected President of the Ameri- 
can Association for Medical Progress, 
according to a recent announcement by 
Benjamin C. Gruenberg, Managing Di- 
rector of the Association. During the 
War, Mr. Murnane was deputy commis- 
sioner of the American Red Cross in 
Europe. 

The American Association for Medical 
Progress is the outgrowth of a long series 
of committees which for many years 
worked to promote an appreciation of 
the methods and discoveries of medical 
science. The headquarters of the As- 
sociation for Medical Progress, originally 
in Boston, last year were removed to 
New York in order more effectively to 
carry on its:work as a national agency. 

Mr. Murnane succeeds the first Presi- 
dent, Thomas Barbour, Director of the 
Museum of Comparative Zodlogy of 
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Harvard University, who has played a 
very important part in the affairs of the 
Association and who remains actively 
identified with it. 


University of Maryland. Nathan L,. 
Drake has recently been appointed pro- 
fessor of industrial chemistry. Dr. 
Drake received his undergraduate and 


Sheldon Travelling Fellow from Harvard, 
studying for a time with Prof. H. E. 
Fierz at the “Poly” in Zurich, Switzer- 
land. His work there involved dye 
studies. Since his return from Europe in 
the spring of 1923, he has been engaged 
in industrial research and plant develop- 
ment work, first with the Mallinckrodt 
Chemical Works at St. Louis, where his 


work was concerned with dye and drug 
syntheses, and later with the Proctor 
and Gamble Company at Ivorydale, Ohio. 


graduate training at Harvard, where he 
was awarded his Ph.D. in 1922. The 
following year he spent in Europe as a 


SELECTION OF CHEMIST IN CHARGE OF DRUG CONTROL INVESTIGATIONS, 
BUREAU OF CHEMISTRY, DEPARTMENT OF AGRICULTURE 


The United States Civil-Service Commission states that the position of Chemist 
in Charge of Drug Control Investigations in the Bureau of Chemistry of the Depart- 
ment of Agriculture is vacant, and that, in view of the importance of the position in the 
field of pharmaceutical and pharmacological research, and to insure the appointment 
of a thoroughly qualified man for the work, an unusual method of competition will be 
followed to fill the vacancy. 

The examination will consist solely of the consideration of qualifications by a spe 
cial board. The minimum qualifications for consideration are a Ph.D. degree from a 
college or university of recognized standing or an M.D. degree from a medical college 
of recognized standing; and, in addition, at least six years of experience involving the 
direction or performance of important research work along pharmaceutical or pharma- 
cological lines; familiarity with medical, chemical, and pharmaceutical activities and 
the literature bearing upon such subjects; contact work with scientific and professional 
organizations and associations concerned with this character of work. 

The duties of the position are to be in responsible charge and to direct the work of 
the following bureau activities: 

(1) The Office of Medical Review, consisting of medical experts whose duty it is to 
consider therapeutic claims made on medicinal preparations to determine whether 
these claims are justified by the composition of the article and are in compliance with 
the provisions of the Food and Drug Act. 

(2) Analytical Control Laboratory, which acts as a standardization unit for all 
analytical drug work of the field laboratories. 

(8) Research Unit, which studies the composition of active constituents of drug 
products and devises new analytical methods in collaboration with the State, Aca- 
demic, and Trade Laboratories. 

(4) The Pharmacognosy Laboratory, engaged in the identification and classification 
of crude drugs and in studies of their potency. 

(5) A general supervisory relationship between the incumbent and the bio-assay 
and other pharmacological work on drugs carried on by the Pharmacological Laboratory. 

The entrance salary of this position is $5200 a year. Promotion may be made 
without change in assignment up to $6000 a year. 

Qualified persons who wish to be considered for this vacancy should apply to the 
United States Civil-Service- Commission, Washington, D. C., for Form 2118 which 
must be executed and returned, with a list of the applicant’s technical publications and 
reprints of such of these publications as are available, to the office of the Civil-Service 
Commission at Washington not later than November 9, 1926. 








A Handbook of Et tary Chemistry for Stu- 
dents of Medicine, Dentistry and Pharmacy. 
J. C. Artix, M.S., D.D.S., M.D., Pharm.D., 
Professor of Chemistry and Toxicology in the 
Medical and Pharmaceutical Departments of 
Temple University. Second edition, thor- 
oughly revised. One volume. Illustrated. 
Lea & Febiger, Philadelphia and New York, 
1926. xiv + 247 pp. 23 figures. 10 tables. 
13 X 20cm. $3.00. 


As stated in the preface, this book ‘‘is not 
intended in any way to displace the larger or 
more complete works on chemistry. ... It is 
planned for the pupil and those students who 
wish to complement or supplement other works 
and to be, as the title implies, a handy little 
reference book to be used in grasping or acquir- 
ing a foundation and working knowledge of the 
science. . . . Too much is often expected of the 
beginner. . . . If the average graduate is well 
grounded in chemistry and at the end of his 
college course has mastered the alphabet of the 
science or has a good working basis of it he is 
then in a position to apply this knowledge in his 
particular or chosen field.” 

Unlike many of the text-books in this field no 
attempt is made to include in this volume any 
organic chemistry—but some brief space is de- 
voted to physics and some to qualitative analysis. 
This is characteristic of pDharmaceutical-medical 
chemistry texts. The material in the book is 
divided under three main heads, as follows: 

Part I. Physics, Chemical Philosophy, Lab- 
oratory Methods, Here are presented the funda- 
mental theories and laws in chemistry and phys- 
ics, the writing of formulas and ‘equations, to- 
gether with what material students for whom it 
is intended would find useful in the fields of 
heat, sound, light, and electricity. 

Part II. The Chemistry of the Elements. This 
consists of a brief description of the more common 
elements and their cc ds. The toxicology 
is given where it seems important. Throughout 
this part there are interspersed numerous short 
experiments intended to illustrate properties 
mentioned. The experiments are numbered and 
there are over 240 in this part—10 others are in- 
cluded in Part I. 

Part III. Qualitative Analysis. ‘The exami- 
nation of an unknown substance is discussed and 
the systematic basic analysis is given along with 
tables for the separation of the metals in the 
various groups. Special tests are given for a 
number of acids. 

On the whole this little volume fulfils its pur- 
pose admirably. In a book intended for stu- 





dents of pharmacy and medicine, it is to be re- 
gretted that there is so little reference to the 
United States Pharmacopoeia. Such commonly 
used terms as deliquescence and efflorescence are 
not to be found in the index. A normal solution 
is defined as ‘‘one which contains the hydrogen 
equivalent weight in grams of the active sub- 
stance dissolved in a liter of water.”” Carbon is 
introduced as ‘‘a ubiquitous, protean, tetrad, in- 
fusible, insoluble, solid, non-metallic element’’ 
(certainly a rather formidable way of introducing 
an old friend to the beginner). Except for slight 
and occasional faults such as those mentioned 
above, this volume should be a valuable addition 
to the texts now existent for teaching elementary 
chemistry to beginners and superior to the ma- 
jority. The author’s contention that the func- 
tion of the school should be to build a firm foun- 
dation in chemistry rather than to try to turn out 
finished chemists is to be commended, 


HeEnry S. JoHNSON 


A Systematic Qualitative Chemical Analysis. 
GEorGE W. Sears, Ph.D., Professor of Chem- 
istry, University of Nevada. John Wiley and 
Sons, Inc., New York. Second edition, 1926. 
xi+ 165 pp. 14.5 X 23cm. $2.00. 


In this book, the attempt has been made to 
“present the theoretical and practical parts in such 
a way that the student will understand the signif- 
icance and see the practical applications of the 
theoretical part.”” And it seems to the reviewer 
that the author has been quite successful in this. 
Part I devotes about 18 pages to a review and 
presentation of the theory and principles in- 
volved in qualitative analysis, and frequent refer- 
ences are made to it in the discussion of the meth- 
ods employed in analysis. In Part II a system- 
atic analysis of the metal ions is taken up. 
The preliminary experiments on each group are 
followed by lists of questions with which the 
student should be familiar before proceeding with 
the analysis of the unknown. The directions are 
clear and explicit, and the analysis of each group 
or subgroup is followed by a “discussion” which 
brings out the reasons for the procedure and 
takes up the theoretical considerations in con- 
nection with it. Conditional procedures for 
special cases which the student is likely to meet 
are also suggested. The tests which serve to 
identify the metals are such as can be applied 
quite readily and are known to give good results 
in the hands of students. 

Part III contains a systematic procedure for 
the acid radicals. ‘A new method of anion analy- 
sis is given which follows in general the method 
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of procedure in metal analysis. in that a single 
sample is taken for analysis, and largely by means 
of precipitation methods the separation and de- 
tection of anions are made.” 

A number of tables at the end of this section 
bring together in tabular form the methods of 
procedure for the analysis of the anions and 
cations commonly studied in qualitative analysis. 
The appendix contains several tables and direc- 
tions for the preparation of the various solutions 
employed in analysis. It is recommended that 
the test solutions have a definite concentration 
so that the student may form an idea of the rela- 
tive amounts present in his unknown. 

Only the tests actually used in the analytical 
procedure are studied in order not to burden the 
student with material for which he has noimme- 
diate use. ‘The book contains a few typographi- 
cal errors which should not be confusing. The 
numerous cross references are somewhat difficult 
to locate at first, but one soon becomes accus- 
tomed to them. Altogether, it should prove to 
be a very satisfactory text for most classes. 

D. C. LicHTENWALNER 


General Chemistry. ‘The Miner Series. By W. 
H. Ciark, Ph.D., Dean, School of Industrial 
Arts and Sciences, College of Industrial Arts, 
Texas; Frep H. Currens, Ph.D., Dean, 
Western Illinois State Teachers College; 
Harrison Hare, Ph.D., Head of Depart- 
ment of Chemistry, University of Arkansas; 
Frep H. Heatu, Ph.D., Professor of Chem- 
istry, University of Florida; LELAND J. LewIs, 
Ph.D., Professor of Chemistry, Florida State 
College for Women; 
MAN, M.S., Professor of Chemistry, Hamline 
University; E. A. Vum.eumier, Ph.D., 
Professor of Chemistry, Dickinson College; 
and Otro O. Watts, M.S., Head of the De- 
partment of Chemistry, Simmons University. 
The Miner Publishing Company, Macomb, 
Illinois, 1926. xiii + 665 pp. 124 figs., 
14 X 21.5cm. Price $3.50 postpaid. 

As stated by the authors, this book is intended 
for college and university students and repre- 
sents the combined efforts of experienced teachers 
of chemistry. The subject-matter is taken up 
in fifty well-selected chapters and is treated in 
modern fashion. 

Most of the chapters are followed by pertinent 
study questions and in a few instances references 
for supplementary reading are given. There is 
considerable repetition, although in most iy- 
stances where a subject is repeated it is ap- 
proached from a different viewpoint and by a 
different author. Associated material has not 
been as thoroughly indicated by references as it 
should be. 

Many teachers will be particularly pleased 
with the discussion of valence and structural 
formulas of inorganic compounds as presented in 
chapter seven. 

Very little space is devoted to the discussion of 


GrEoRGE W. MUBLE-. 


atomic structure and one is surprised to find the 
Theory of Lewis and Langmuir called the ‘Louis 
and Langmuyr theory.” ‘This, no doubt, is a 
printer’s error, but many sections of the book 
seem to have been printed without being sub- 
jected to careful proof-reading. Many of the 
cuts have been made from free-hand drawings and 
although they show what is intended, they add 
to one’s feeling that the book, as it stands, repre- 
sents an unfinished piece of work. Much space 
has been used in reproducing photographs of 
minerals and mineral products and there is 
scarcely an instarice in which such cuts show 
anything of value. The index, a most valuable 
part of any serviceable text-book, is wholly in- 
adequate. The paper and binding are not first 
class. Until this book has been subjected to 
considerable editorial and mechanical refine- 
ment, it cannot be expected to assume a place 
of importance among the text-books of general 
chemistry. A. E. McKINnNEY 


Inorganic Quantitative Chemical Analysis. Wu.- 
FRED W. Scorr, Sc.D. The Chemical Pub- 
lishing Co., Easton, Pennsylvania, 1926. 
vi + 178 pp. 11 figures. 15 X 23 cm. 
$2.50. 

The book is designated by the author: ‘A 
Laboratory Manual for Colleges.”” It is planned 
to furnish directions for the procedures studied 
during a first-year course in quantitative analysis. 
The customary grouping of the experiments has 
been followed. Gravimetric methods are illus- 
trated by 23 determinations, including repre- 
sentative electrolytic determinations. Volu- 
metric procedures are illustrated by 29 deter- 
minations and are subdivided in the customary 
manner to include procedures based on neu- 
tralization, oxidation, iodimetry, and colorim- 
etry. Three procedures illustrate the deter- 
mination of minute amounts of substances. In- 
terspersed throughout the text matter are lists 
of carefully prepared questions and problems. 

“The methods selected are standard procedures 
having the advantages of accuracy coupled with 
rapidity.” The first experiments deal with 
simple determinations in which interfering sub- 
stances are absent. In later experiments, sepa- 
rations and more difficult manipulations are re- 
quired. There are no complete ore or rock 
analyses described. 

In connection with the determination of various 
of the elementary substances, introductory notes 
state the importance of the substance as a reason 
for its determination. The principle back of the 
determination is given briefly and references for 
the further study of the theoretical principles are 
listed. In the gravimetric methods, the author 
gives the solubility of various compounds of the 
substance being determined, so that the student 
may understand the reason for the separation in 
the form of one of its compounds rather than 
another. 

This manual furnishes sufficient material for 
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the selection of those experiments which are best 
suited to the needs of the individual course. 
The book is well-written; the directions are clear 
and specific; and numerous helpful hints are 
given for the aid of the student. By thought- 
fully following the directions given for each de- 
termination, the student should be able to ob- 
tain good results and should acquire the habit of 
correct manipulation. In the opinion of the re- 
viewer, the author has provided an excellent 
manual, and one which will be found very useful 
in college courses, in which the inexperienced 
student finds the more complete treatises on the 
subject rather cumbersome for his work. 

The author does not attempt to discuss fully 
the theoretical aspects of the subject, and the 
book does not purport to be a class-room text. 
In order to develop this very important phase 
of the course in quantitative analysis, there will 
be required a series of lectures and emphasis upon 
the collateral readings to which the author refers. 

Stuart R. BRINKLEY 


F. H. Mac- 
John Wi- 
vii + 414 


Thermodynamics and Chemistry. 
Douca.Lu. Second edition, 1926. 
ley and Sons, Inc., New York. 
pp. 14 X 21.5 cm. $5.50 net. 
The appearance of the second edition of this 

well-known work will be a source of gratification 

to the many users of the first edition. Professor 

MacDougall has completely rewritten the chap- 

ters on Ionic Equilibria, Electromotive Force, 

and the Third Law. An extensive discussion of 
the Debye and Hiickel theory has brought the 
presentation of the first two subjects thoroughly 
up-to-date, while a new treatment of the Third 

Law will render it more readily grasped by 

students. In addition certain minor alterations 

have been made in other chapters. 

The arrangement of subjects renders this book 
very useful from the pedagogical standpoint. 
After three chapters of fundamental concepts, 
etc., the First Law is discussed, followed by its 
consequences and applications. In the same 
manner the author takes up the Second and Third 
Laws. ‘This leading up to and discussion of prac- 
tical applications is so thoroughly done that 
few students will remain unconvinced of “the 
use of it all.””. Especially noteworthy, in this con- 
viction, is the discussion of Phase Rule problems. 

In addition the reviewer has noted particularly 
the clear and logical subheadings, the very 
numerous problems at the end of each chapter, 
the many full tables of useful thermochemical 
data, the discussion of dimensional formulae 
(too often neglected by chemists), and a careful 
comparison of the Van der Waals and Dieterici 
equations. — 

“Thermodynamics and Chemistry’”’ covers so 
many subjects that it will be a useful volume for 
any teacher or research worker’ to possess. 
Those offering courses in thermodynamics will 
do well to consider this book as a text. 

Ma.co_m M. HarRInc 


Investigations in the Teaching of Science in the 
Elementary and Secondary Schools. Francis 
D. Curtis. P. Blakiston’s Son and Co., Phila- 
delphia, 1926. xvii + 340 pp. 14 X 20 cm. 
$2.50. 

For one interested in science teaching, who has 
spent hours running down some promising refer- 
ence perhaps to find that the results sought are 
scattered through pages of undesirable detail or 
the volume containing the article not available, 
the book under review will find a ready welcome. 

Here, in the space indicated, ‘‘seventy different 
learning and curricular studies” by fifty-seven 
different authors are abstracted and placed in a 
readily accessible form. It is surprising what a 
compass the phrase “learning and curricular 
studies’? can cover. The book’s general themes 
include: types of laboratory work; the project; 
lecture vs. book vs, experiments as methods of 
instruction; size of classes; laboratory resource- 
fulness; reading for increased science knowledge; 
developing scientific attitudes; tests, including 
range of information, diagnostic, and current 
college entrance and high-school types;  chil- 
dren’s interests as an indication of subject-mat- 
ter content; text-books analyzed and the proper 
principles of construction considered; committee 
reports for physics; sex education, biology, and 
chemistry; content of courses for chemistry, 
biology, physics; objectives for general science 
and chemistry; science related to the public 
press; overlapping; technical vocabularies in the 
sciences; and sequence of sciences. Grouped as 
to subjects agriculture has one study; botany, 
one; biology, eleven; chemistry, twelve; general 
science, seven; nature study, five; physics, five; 
physiology, one; and zoédlogy, two. Most of the 
studies were made between the years 1920 and 
1925. 

“The form of digest of each article is that 
adopted by the Department of Superintendence, 
N. E. A. in its Third Year Book. A brief state- 
ment of the Problem: a description of the 
method or technic used in obtaining the data; 
and a detailed list of the Findings including, usu- 
ally, conclusions and occasionally recommenda- 
tions when the investigator has summarized the 
results of the investigation, or of several separate 
investigations or units of investigations.” 

“The book should prove a valuable part of the 
professional equipment” of: all heads of depart- 
ments of and teachers of science; supervisors of 
science; principals and superintendents of pub- 
lic schools in which science is taught. As a 
text-book it should make an especial appeal to 
teachers of classes for training science teachers, 
graduate students interested in problems of 
education in science, and teachers of science in 
universities and colleges who may be conducting 
advanced and graduate seminar courses having 
to do with the teaching of sciences. Such class 
use is greatly aided by problems, exercises, a 
complete table of contents, and both author and 
subject indices. 
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In the preface the author promises ‘‘other 
volumes bringing the work up-to-date.” It 
would be very helpful if a companion volume 
could be prepared giving a similar treatment to 
studies of tests for science subjects; the labora- 
tory, its equipment, arrangement, and administra- 
tion; the science teacher, his job and his prepa- 
ration for it. However, Doctor Curtis has, in 
this volume, made a distinct contribution to the 
growing number of helps for the science teacher. 


B. CiirrorD HENDRICKS 


Gerferal Inorganic Chemistry. M. CAaNNoNn 
SNEED, Professor of Chemistry in the School 
of Chemistry, University of Minnesota. 
First edition, 1926. Ginn & Company, 
Boston. vii -+- 674 pp. 67 tables, 129 
figures, 11 full-page photographs. 14 X 
20.5cm. $3.00. 


“In the selection of material for this book, two 
main objects have been kept constantly in mind,” 
states the author in the preface. ‘The first of 
these is to offer the fundamental information 
necessary to prepare students for the further 
study of chemistry and related sciences; the 
second, to make the treatment broad enough to 
meet the needs of the large number whose major 
interests lie in other fields. ‘To accomplish these 
purposes, an attempt has been made to reach 
a proper balance between descriptive and theo- 
retical matter, * * * No radical departure has 
been made in either method of presentation or 
arrangement, * * * Historical matter has been 
freely introduced to show that chemistry is an 
experimental science and is not free from the 
mistakes to which human beings are subject.” 

The book contains 46 chapters. Seven of these, 
according to the author, may be omitted wholly 
or in part without breaking the continuity of 
treatment. They are “Calculations,” ‘The 
Further Chemistry of Carbon,” “Ionic Equi- 
libria,’’ ‘‘The Chemistry of Colloids,” ‘“‘Chem- 
istry of Living Processes,” ‘“‘Electro-chemistry.” 

The text possesses several highly commendable 
features. The figures are plentiful and carefully 
selected. The model study outline given at the 
end of the chapter ‘“‘Oxygen and Ozone” should 
be very helpful to the student. The 11 full-page 


photographs of famous chemists and the abun- 
dant use of historical material not only fulfil 
the purpose of the author, as expressed in his 
preface, but make the text readable and inter- 
esting. The questions and problems at the end of 
each chapter are excellent. 

Perhaps the main feature of the text, in the 
opinion of the reviewer, is the great amount of 
important information presented in the 67 tables. 
Some are worthy of special mention, notably 
Clark’s full table of the occurrence of the ele- 
ments, p. 17; a new table of activities of metals, 
p. 50; oxygen in different localities, p. 94; the 
halogens, p. 148; table of solubilities, p. 197, 
etc. 

Modern theories of atomic structure are ade- 
quately presented as part of a splendid chapter 
on “The Periodic System.’’ The chapter on 
“Inert Gases” is good. 

The reviewer would make one criticism of the 
text. The treatment of hydrocarbons is good, 
but their derivatives are given almost entirely 
by means of tables and little or no attention is 
given to such important topics as carbohydrates, 
fats, proteins, foods, digestion, and vitamins. 
The words “fat”? and “protein” are not found 
in the index. However, the title which the au- 
thor has assigned to the text would properly 
permit of their entire omission. 

The author has made an excellent and worthy 
addition to the growing list of first-year texts 
now available for college and university use. 


ALVIN P. BLACK 


TO BE REVIEWED LATER 


Applied Colloid Chemistry, 2nd Edition— 
Bancroft. 

Cargoes and Harvests—Peattie. 

Casein—Tague. 

Chemistry in the World’s Work—Howe. 

General Chemistry—Cady. 

Globe Laboratory Sheets—Nelson. 

Laboratory Experiments in Dairy Chemistry— 
Lipman, 

Organic Chemistry—Noyes. 

Organic Chemistry for the Laboratory—Noyes. 

Physics—Kessel. 

Science and Life—Soddy. 


Airplanes Fight Boll Weevil in South. From 90,000 to 100,000 acres of cotton will 
be dusted from the air this year in order to combat the foe of America’s cotton, the 


boll weevil. 


A fleet of eighteen airplanes based at Monroe, Ala., will be operated 


by Huff-Dolan Dusters, Inc., a commercial concern which last year sprinkled arsenical 


poisons on 50,000 acres of cotton. 


Boll weevils that emerge this year to prey upon the 


cotton are expected to be more numerous than in any year since 1915. ‘The insect- 
fighting airmen will operate throughout the southern states and will have the codpera- 
tion of Dr. B. R. Coad of the U. S. Bureau of Entomology and of the Louisiana College 


of Agriculture.— Science Service 
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“Change Few to Many” 


There are some states which have associations 
of chemistry teachers. The number is in 
direct proportion to the efforts put forward 
by progressive teachers in each state. We 
believe there should be at least one association 
in each state. We shall be glad to help build 
such an organization by contributing sugges- 
tions which our various state associations 
have found worthwhile. Further, we shall 
be glad to tell who are some of the progressive 
teachers in the particular locality in which 
it is desired to organize an association. 





Further, we have a means of aiding finan- 
cially the growth of such associations. So 
if there is not an organization of chemistry 
teachers and professors in your state, write 
us. We shall help you. 


AIM—A Chemistry Teachers’ 
Association in each state. 
Who will be the organizer 
in your state? 
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“You Help Your Association 
and So Shall We” 


The best way to help your State Association 
is to attend its meetings, participate in the 
discussions of the papers, take an active part 
in the election of the officers. Staying away 
from the meetings or just attending them with- 
out saying something in the meetings, does 
not build an active body. 


The readers of the JourNAL oF CHEMICAL 
EpucaTIion are the most progressive teachers 
in the land and are in a position to contribute 
valuable ideas and suggestions at the var- 
ious meetings being held this month and next. 





While it is physically impossible for us to be 
present at these meetings, we, nevertheless, 
can help each association which is affiliated 
with us. Our help is financial. Get a new 
subscriber to the JourNAL oF CHEMICAL 
EpucaTion and send or have him send his 
$2.00 to the treasurer of your association 
so that it may be transmitted to us through 
the association’s office. Your association will 
receive a large rebate for each subscription 
so received. 


Let us help you build a great state associa- 
tion. 




















